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FOR 

THE  CIRCULATION  OF  BOOKS. 


1.  The  Library  shall  be  open  from  Nine  until  Six  o’clock 
daily.  Saturdays,  from  Nine  until  Three  o’clock. 

2.  Members  of  the  Society,  whether  residing  in  London  or 
the  country,*  may  obtain  books  on  making  personal  or  written 
application  for  them  ;  but  no  Member  shall  have  more  than 
two  volumes  at  a  time,  nor  shall  he  keep  any  book  for  a  longer 
period  than  fourteen  days.  But  when  a  book  is  returned  by 
a  Member  it  may  be  borrowed  by  him  again,  provided  it  has 
not  been  bespoken  by  any  other  Member.  Books  which  have 
been  bespoken  shall  circulate  in  rotation  according  to  priority  of 
application. 

3.  Associates,  Apprentices,  and  Students  of  the  Society  may 
obtain  books  on  presenting  an  order  from  a  Member,  who  shall 
in  all  cases  be  responsible  for  their  safe  keeping  and  return. 

4.  The  scientific  journals  shall  not  be  circulated  until  the  ex¬ 
piration  of  the  month  of  publication.  Works  containing  valuable 
plates,  and  a  few  standard  works  of  reference,  which  are  distin¬ 
guished  in  the  Catalogue  by  a  mark  (*),  shall  not  be  circulated. 

5.  Members  retaining  books  longer  than  the  specified  time 
shall  be  subject  to  a  fine  of  One  Penny  per  day  for  each  volume 
so  retained.  If  any  book  be  retained  by  a  Member  for  three 
months,  and  be  not  returned  after  written  application  has  been 
made  for  it,  the  Council  may  order  it  to  be  replaced,  and  charge 
the  Member  in  default  with  the  amount  thus  incurred,  in  addi¬ 
tion  to  the  fine.  If  any  book,  when  returned  by  a  Member,  is 
fo  und  to  have  been  damaged  during  the  period  such  Member 
has  had  it,  a  fine  equivalent  to  the  injury  shall  be  paid  by  the 
Member. 

6.  The  Library  shall  be  closed  during  the  first  fortnight  in 
September,  to  admit  of  the  examination  of  the  books. 
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ON  THE 

MEASUREMENT  OF  GASES  OVER  WATER. 

By  PHILIP  HOLLAND. 

Owing  to  phenomena  of  absorption  and  diffusion  the 
category  which  includes  gases  capable  of  measure¬ 
ment  over  water  is  a  small  one.  The  gas  the  chemist  is 
most  frequently  called  upon  to  measure  in  this  way  is 
nitrogen,  when  making  a  determination  by  the  method  of 
Dumas. 

With  regard  to  this  process,  I  believe  I  may  assert  that 
the  experience  of  those  who  have  had  occasion  to  employ 
it,  is  that  the  errors  of  experiment  is  one  usually  on  the 
side  of  excess,  varying  from  two-  to  three-tenths  of  a  per 
cent,  and  sometimes  more.  Our  handbooks  tell  us  that  the 
chief  source  of  this  inaccuracy  is  to  be  ascribed,  mainly, 
to  the  faCt  that  it  is  almost  an  impossibility  to  chase  away 
all  air  from  the  tube  at  the  commencement  of  the  opera¬ 
tion,  which,  however,  is  expelled  at  its  close :  that  is  to 
say,  when  the  combustion  tube  has  been  heated  to  redness 
throughout  its  length.  There  is,  I  consider,  another 
source  of  error  of  more  or  less  importance,  viz.,  that  the 
analyst  is  apt  to  over-estimate  the  volume  of  gas  when 
reading  off  overwater.  This  ismore  particularly  to  be  feared 
when  wide  tubes  are  used.  In  order  to  remove  a  possible 
objection  of  this  kind,  I  would  propose  the  adoption  of  the 
little  device  of  Erdmann, — the  glass  float  which  we  are 
so  frequently  in  the  habit  of  employing  when  measuring 
fluids  ;  the  principle  of  its  application  is  the  same  in  both 
cases.  The  measurement  of  nitrogen  would  be  conducted 
as  follows  : — The  graduated  tube  is  nearly  filled  with 
water,  and  inverted  in  a  deep  glass  vessel.  The  float, 
which  should  be  of  considerably  smaller  diameter  than 
the  interior  of  the  tube,  is  allowed  to  ascend  into  this  latter. 
Air  is  next  admitted  in  sufficient  quantity  to  cause  the 
float  to  take  up  a  position  with  its  line  opposite  a  gradua¬ 
tion  ;  the  tube  is  then  to  be  completely  submerged,  so  as 
to  bring  the  volume  of  confined  air  to  the  temperature  of 
the  water.  In  this  state  it  is  to  remain  whilst  the  nitrogen 
is  being  collected  over  a  solution  of  potassa.  When  the 
combustion  is  terminated  the  attention  is  directed  to  the 
measuring  tube,  which  must  be  raised  by  means  of  a 
wooden  holder  until  the  level  of  the  water  inside  and  out¬ 
side  is  equal.  The  graduation  must  then  be  read  off  by 
means  of  the  float  and  the  number  noted  ;  it  now  re¬ 
mains  to  transfer  the  nitrogen  in  a  suitable  manner,  again 
to  submerge,  and  note  finally  the  difference  of  volume. 

This  difference  represents  the  volume  of  nitrogen 
furnished  by  the  substance  burnt,  and  is  the  one  to  which 
the  necessary  corrections  for  temperature  and  atmospheric 
pressure  are  to  be  applied.  As  regards  the  complete  ex¬ 
pulsion  of  the  air  from  the  combustion  tube  at  the  com¬ 
mencement  of  the  analysis,  I  found  that  a  series  of  ex¬ 


periments  made  some  time  ago,  in  which  I  took  about  an 
equal  volume  of  oxide  of  copper  in  each  case,  gave  rather 
more  than  a  cubic  centimetre  of  unabsorbed  gas.  A  single 
experiment,  made  a  few  days  since,  gave  1*3  c.c.  It  was 
conducted  as  follows  : — Into  a  tube  of  the  usual  length, 
sealed  at  one  end,  was  put  sufficient  dry  bicarbonate  of 
soda  to  fill  a  space  of  6  inches  ;  this  was  followed  by 
freshly  ignited  oxide  to  within  4  inches  of  the  open  ex¬ 
tremity.  A  cork  and  delivery  tube  were  next  attached, 
and  the  combustion  tube  placed  in  the  furnace  ;  air  was 
expelled  by  heating  the  sealed  extremity  for  some  minutes. 
When  the  tube  was  judged  to  be  free  from  air,  the  curved 
end  of  the  delivery  tube  was  passed  under  the  mouth  of  a 
cylinder  containing  a  strong  solution  of  potassa,  through 
which  the  gas  was  allowed  to  pass  for  15  minutes ;  at  the 
end  of  that  time  the  bubble  of  unabsorbed  gas  was  almost 
unappreciable.  Heat  was  next  applied  to  the  anterior 
part  of  the  tube,  and  thence  along  its  whole  length.  The 
bubble  of  unabsorbed  gas  was  measured  in  a  narrow  tube 
over  water  by  means  of  a  float ;  its  volume  was  found  to 
be  1*3  c.c. 

This  experiment  appears  to  show  that  oxide  of  copper 
imprisons  air  between  its  particles  in  the  process  of  filling, 
which  is  not  exchanged  for  carbonic  acid  until  the  oxide 
is  heated  to  redness.  Thinking,  therefore,  some  ad¬ 
vantage  could  be  gained  by  replacing  the  air  originally  in 
the  tube  by  dry  carbonic  acid  previous  to  filling,  the  last 
experiment  was  repeated  with  that  difference  in  the  con¬ 
ditions.  I  found,  as  a  result,  an  advantage  as  regards  the 
time  which  elapses  before  the  gas  is  sufficiently  pure  to  be 
absorbed  by  the  potassa,  but  I  did  not  observe  any  marked 
reduction  in  the  volume  of  the  bubble. 


ON  THE 

SPECTRUM  OF  POTASSIUM  AND  OF  BARIUM. 
By  J.  H.  FREEMAN,  F.C.S. 


Of  the  seventeen  lines  which  constitute  the  most 
characteristic  part  of  the  Potassium  Spectrum,  some  make 
their  appearance  at  a  lower  temperature  than  others. 
Now,  if  a  mixture  of  10  eqs.  of  potassic  nitrate,  10  eqs.  of 
sulphur,  and  3  eqs.  of  charcoal  be  ignited,  and  the  light 
produced  analysed  by  a  spectroscope,  it  will  be  found 
that  the  double  line  at  130  on  Bunsen  and  Ivirchoff’s 
scale,  the  line  at  430,  the  triple  line  at  1120,  and  the 
line  at  3160  will  be  visible;  whilst  the  triple  line  at 
1300,  the  triple  line  at  1530.  the  triple  line  at  1760, 
and  the  line  in  the  blue  will  be  invisible.  But  if  in 
the  mixture  we  substitute  potassic  chlorate  for  the 
potassic  nitrate,  it  will  be  found  that  all  the  lines,  with 
the  exception  of  the  one  in  the  blue,  will  come  into  view. 
But  it  is  well  known  that  the  temperature  produced 
during  the  combustion  of  KCIO3  and  sulphur,  is  much 
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higher  than  the  temperature  of  the  combustion  of  KN03 
and  sulphur  ;  and  a  gradual  increase  of  temperature  from 
that  produced  by  KN03  and  sulphur,  up  to  that  produced 
by  KC103,  may  be  obtained  by  gradually  abstracting  the 
KN03  and  supplying  KC103  in  its  place;  so  that  by 
gradually  increasing  the  temperature  of  the  combustion, 
it  was  found  that  the  order  in  which  the  lines  made  their 
appearance  was, — 1st,  the  line  at  130,  the  line  at  430,  the 
triple  line  at  1120,  and  the  line  at  3160;  2nd,  the  triple 
line  at  1530  ;  3rd,  the  triple  line  at  1300  ;  4th,  the  triple 
line  at  1760  ;  but  the  line  in  the  blue  remained  invisible 
when  the  whole  of  KN03  was  abstracted,  and  its  place 
supplied  by  KC103. 

The  SpeCtrum  of  Barium.  If  a  mixture  of  10  eqs.  of 
KN03,  20  eqs.  of  sulphur,  3  eqs.  of  charcoal,  and  1  eq.  of 
baric  chloride  be  burnt  and  the  light  examined,  it  will  be 
found  that  none  of  the  lines  of  the  Barium  SpeCtrum  will 
make  their  appearance.  But  when  a  mixture  the  same  as 
the  one  just  mentioned,  excepting  that  instead  of  10  eqs. 
of  KN03  there  were  g  eqs.  of  KN03  and  1  eq.  of  KC103, 
was  burnt  and  the  light  examined,  the  sharp  line  at  1330 
was  visible  ;  but  no  other.  After  this  a  mixture  of  8  eqs. 
of  KN03  and  2  eqs.  of  KC103  with  the  20  eqs.  of  sulphur, 
3  eqs.  of  charcoal,  and  1  eq.  of  baric  chloride  was  burnt, 
and  the  line  at  1620  and  the  line  at  1730  made  their  ap¬ 
pearance.  By  gradually  increasing  the  temperature  in 
the  way  already  mentioned,  it  was  found  that  the  order 
in  which  the  lines  made  their  appearance  was — 
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Some  of  these  so-called  lines  are  really  bands,  and  when 
this  is  the  case  the  central  part  of  the  band  is  referred  to 
on  the  scale.  The  spectroscope  used  had  a  prism  of  dense 
flint  glass,  with  an  angle  of  6o°;  and  a  telescope  with  a 
magnifying  power  of  seven  diameters.  The  breadth  of 
the  slit,  was  about  • og  millimetre. 


WRITING  ON  A  SCREEN. 

By  Prof.  ALBERT  R.  LEEDS, "'of  Haverford  College,  Pa. 


Every  lecturer  has  felt  how  unsatisfactory  it  is  to  write  or 
draw,  or  in  any  manner  attempt  to  illustrate  his  ideas  in 
a  large  room.  This  difficulty  may  be  overcome  in  the 
following  manner  : — A  plate  of  glass  is  placed  in  the  lime¬ 
light  or  magnesium  lantern,  and  an  inverting  prism  put  in 
the  forward  part  of  the  draw-tube  of  the  objective.  If  now, 
while  looking  and  lecturing  to  the  audience,  writing  is  done 
with  an  ordinary  pen  and  indian-ink  upon  the  glass  plate,  and 
proceeding  from  left  to  right  upon  the  plate,  it  will  advance 
correspondingly  upon  the  screen,  and  will  be  read  in 
greatly  enlarged  characters  by  those  present.  The  square 
prism  inverts  with  respeCt  to  bottom,  and  the  writing  being 
actually  reversed  by  the  writer  in  reference  to  the  other 
direction  in  which  the  lantern  is  pointing,  the  crossing  of 
the  rays  produced  by  the  lens  becomes  in  this  case  an 
advantage,  and  corrects  the  letters  upon  the  screen.  A 
collodion  film,  blackened  by  exposure  to  the  sun’s  rays, 
may  be  substituted  for  a  naked  glass  plate  to  great  advan¬ 
tage.  On  such  a  film  chemical  and  mathematical  formula;, 
drawings  of  apparatus,  machinery,  crystals,  anatomical 
delineations,  &c.,  may  be  cut  with  the  utmost  delicacy, 
and  appear  as  intensely  bright  white  lines  on  a  black 
ground,  and  with  something  of  the  appearance  of  an  im¬ 
mense  copper-plate  engraving. — Am.  Journ .  Sci.,  May, 
1868. 


ON  SUPERSATURATED  SALINE  SOLUTIONS. 

By  CHARLES  TOMLINSON,  F.R.S. 

The  phenomena  presented  by  supersaturated  solutions 
are  of  a  perplexing  character,  and  have  occupied  the 
attention  of  many  inquirers  during  the  last  seventy  or 
eighty  years.  The  fundamental  faCt  on  which  the  subject 
rests  is  sufficiently  remarkable,  namely,  that  a  strong,  hot 
solution  of  a  salt  such  as  that  of  sodic  sulphate,  which,  in 
cooling  in  an  open  vessel  soon  begins  to  deposit  crystals, 
should,  in  a  closed  vessel,  retain  the  salt  in  solution  at 
ordinary  atmospheric  temperatures,  and  so  become  super¬ 
saturated,  that  is,  capable  of  holding  a  much  larger 
quantity  of  salt  than  the  water  could  take  up  at  the 
reduced  temperature.  Gay  Lussac  referred  the  state  of 
supersaturation  to  the  inertia  of  the  saline  molecules,  as 
well  as  to  the  molecular  condition  of  the  sides  of  the 
vessel.  Lowel,  after  an  elaborate  inquiry  extending  over 
many  years,  arrived  at  the  conclusion  that  the  state  of 
supersaturation  is  one  in  appearance  only,  and  not  in 
faCt ;  that  a  solution  of  the  ordinary  decahydrated  sodic 
sulphate,  for  example,  saturated  at  the  boiling  point,  and 
cooling  down  in  a  closed  vessel  to  about  6o°  F.,  changes  its 
molecular  condition  into  one  of  a  more  soluble  salt, 
namely,  the  heptahydrated ;  that  on  a  further  reduction  of 
temperature,  crystals  of  the  modified,  or  seven-watered  salt, 
are  deposited  at  the  bottom  of  the  solution.  If,  however,  the 
vessel  be  opened,  or  the  solution  touched  with  an  aCtive 
nucleus,  it  instantly  recovers  the  molecular  condition  of  the 
ten-watered  salt  and  becomes  solid.  As  to  the  aCtion  of  the 
air  and  other  nuclei,  Lowel  regards  it  as  “  the  effeCt  of  one 
of  those  mysterious  contaCt  actions,  known  as  catalytic , 
of  which  science  has  not  yet  been  able  to  give  a  satis¬ 
factory  explanation.” 

Lowel’s  theory,  respecting  the  molecular  change  of  the 
solution  and  the  increased  solubility  of  the  modified  salt, 
has  been  generally  accepted  as  a  satisfactory  explanation 
of  the  existence  of  supersaturated  solutions.  Such  being 
the  case,  later  inquirers  have  chiefly  directed  their 
attention  to  the  aCtion  of  nuclei.  We  have  noticed  their 
researches  on  several  occasions.  M.  Gernez,*  for  example, 
examined  not  fewer  than  220  substances  in  his  endeavour 
to  find  some  law  of  aCtion  for  nuclei.  He  also  extended 
his  researches  to  supersaturated  gaseous  solutions, fi  such 
as  soda  water,  champagne,  &c.  His  explanation  of  the 
latter  class  of  phenomena  was  combated  by  Mr.  Tomlin¬ 
son,^  who  started  a  new  theory  and  supported  it  by  a 
number  of  decisive  experiments.  In  a  paper  read  before 
the  Royal  Society,  on  the  28th  of  May  last, ||  Mr.  Tomlin¬ 
son  amplifies  and  extends  this  theory  to  supersaturated 
saline  solutions.  He  also  combats  Lowel’s  views  as  to 
the  molecular  change  that  leads  to  the  formation  of  a 
more  soluble  modified  salt,  and  substitutes  an  entirely  new 
theory,  supported  by  experiments,  to  account  for  the 
formation  of  the  modified  salt. 

We  propose  to  give  a  short  account  of  Mr.  Tomlinson’s 
theory,  if  it  is  possible  to  be  shorter  than  the  necessarily 
brief  abstract  published  in  the  Proceedings. 

As  to  the  aCtion  of  solids  as  nuclei,  Mr.  Tomlinson  dis¬ 
tinguishes  between  those  that  are  chemically  clean  and 
those  that  are  not  clean,  or  only  clean  in  the  ordinary 
sense  of  the  word.  If  a  vessel  containing  a  supersaturated 
solution,  say  of  Glauber  salt  or  of  Epsom  salts,  be  made 
chemically  clean  by  a  previous  washing  in  strong  sul¬ 
phuric  acid,  or  in  spirits  of  wine,  or  in  caustic  alkali,  the 
solution  adheres  to  it  as  a  whole,  and  there  is  no  separa¬ 
tion  of  the  salt  at  ordinary  temperatures.  So,  also,  if  a 
glass  rod,  or  other  solid  nucleus,  be  made  chemically  clean 
and  placed  in  the  solution,  there  is  the  same  perfect 
adhesion  between  it  and  the  solution,  and  it  does  not 
produce  any  separation  of  the  salt.  If,  however,  the  in¬ 
terior  of  the  vessel  or  the  glass  rod  be  not  chemically 

*  See  Chemical  News,  xi.,  250,  289. 

+  Ibid,  xiv.,  260. 

$  Ibid,  xvi.,  54,  149. 

II  Proceedings  of  the  Royal  Society,  xvi.,  403. 
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clean,  there  is  a  stronger  adhesion  between  the  salt  and 
the  unclean  surface  than  between  the  water  of  the  solu¬ 
tion  and  the  salt,  or  between  the  water  of  the  solution  and 
such  surface,  and  there  will  be  a  separation  of  the  salt ; 
and  the  adtion  thus  once  begun  will  be  propagated  rapidly 
throughout  the  liquid  until,  in  strong  solutions,  the  whole 
becomes  solid.  In  such  a  case  the  rise  in  temperature 
may  be  considerable  ;  in  the  case  of  the  sodic  acetate  it 
was  as  much  as  go°  or  ioo°  F. 

It  is  remarkable  that  if  stridt  attention  be  paid  to 
chemical  purity,  highly  charged  supersaturated  solutions, 
including  that  of  the  sodic  sulphate,  may  be  cooled  down 
to  io°  F.,  or  lower,  without  any  separation  of  the  salt. 
Hence  Mr.  Tomlinson  denies  that  any  molecular  change 
takes  place  in  the  solution  of  sodic  sulphate  when  the 
temperature  falls  below  6o°,  as  Lowel  supposed.  Many  of 
Lowel’s  results  were  probably  due  to  want  of  purity  in 
the  sides  of  his  vessels,  and  to  his  pradtice  of  closing  his 
flasks  with  corks,  instead  of  simply  plugging  them  with 
cotton  wool.  When  corks  are  used  a  rarified  atmosphere 
is  formed  above  the  solution  during  the  cooling,  and  the 
air  often  finds  its  way  in,  dragging  with  it  a  solid  mote  or 
particle  of  dust,  which  adts  as  a  nucleus  ;  whereas,  with 
a  cotton  wool  plug,  the  air  regains  admission  as  the 
solution  cools,  and  the  wool  keeps  back  dust  and  motes. 
The  air  itself  is  not  a  nucleus,  for  a  solution  in  a  clean 
stoppered  bottle,  only  one-third  or  one-half  full,  may  be 
violently  shaken,  and  the  air  thoroughly  incorporated  with 
the  solution,  without  any  separation  of  salt  ;  but  when 
the  stopper  is  removed,  the  solution  immediately  becomes 
solid.  Hence,  when  air  appears  to  adt  as  a  nucleus,  it  is 
only  as  a  carrier  of  some  mote  or  particle  of  dust  that  adts 
as  a  nucleus  ;  and  this  explains  the  curious  fadts,  observed 
by  previous  enquirers,  that  supersaturated  solutions  can  be 
kept  longest  in  narrow-necked  open  vessels  than  in  wide 
ones,  because  in  the  one  there  is  less  chance  of  a  mote 
falling  in  than  in  the  other.  When  a  solution  does  not 
crystallise  on  taking  out  the  plug,  it  may  often  be  started 
by  scratching  the  inside  with  a  wire  not  chemically  clean 
(if  chemically  clean  it  will  produce  no  effedt).  The  lines 
scratched  on  the  interior  of  the  flask,  though  invisible  at 
first,  are  chemically  unclean,  and  are  immediately  filled 
up  with  minute  crystals,  and  the  adtion,  once  started, 
continues*  So,  also,  if  a  strong  and  hot  solution  be  fil¬ 
tered  into  a  chemically  clean  flask,  and,  before  closing  it, 
the  upper  part  of  the  inside  be  touched  with  the  finger 
slightly  greasy,  the  solution  will  cool  down  and  remain 
supersaturated  ;  but  if  the  flask  be  inclined,  so  as  to  touch 
the  unclean  portion,  crystallisation  immediately  sets  in. 

A  liquid,  such  as  spirits  of  wine,  adts  as  a  nucleus  in- 
diredtly,  by  combining  with  a  portion  of  the  water  of  the  solu¬ 
tion,  and  setting  free  a  portion  of  the  salt.  This  starts  the 
crystallisation,  and  the  adtion,  once  begun,  continues. 
Hence,  in  many  cases  of  supersaturated  solutions  prepared 
with  distilled  water,  boiled  and  carefully  filtered  into  chemi¬ 
cally  clean  vessels,  there  is  nothing  to  start  crystallisation, 
and  such  solutions  may  be  kept  any  length  of  time,  or  even 
put  into  freezing  mixtures  at  io°  F.,  or  from  that  to  o°, 
without  any  separation  of  the  salt.  Supersaturated  solu¬ 
tions  of  the  sodic  sulphate,  acetate,  arseniate,  succinate, 
and  borate  were  treated  in  this  way  ;  as  also  of  Rochelle 
salt,  potash  alum,  Epsom  salts,  and  some  others.  In 
other  cases  the  supersaturated  solutions,  at  low  tempera¬ 
tures,  suddenly  solidified,  as  in  the  case  of  the  sodic  car¬ 
bonate  and  phosphate,  the  plumbic  acetate,  and  some 
others.  Other  solutions  deposit  their  excess  of  salt  at 
low  temperatures,  or  under  the  adtion  of  a  nucleus,  leaving 
the  mother  liquor  saturated  ;  such  are  the  zinco-acetate, 
the  cupric  sulphate,  baric  chloride,  citric  acid,  and  some 
others. 

Seeing  then  that  many  highly  charged  supersaturated 
solutions,*  if  proper  precautions  be  taken  to  insure 

*  Some  idea  may  be  formed  of  the  extent  of  supersaturation  from 
the  fadt  stated  by  Mr.  Tomlinson  in  the  discussion  on  his  paper,  that 
some  solutions  at  low  temperatures  contain  from  60  to  90  times 
more  salt  than  the  water  could  take  up  at  those  temperatures,  and 
hat  without  any  separation  of  the  salt. 


chemical  purity,  can  be  reduced  to  low  temperatures 
without  crystallising,  Mr.  Tomlinson  contends  that 
supersaturation  exists  in  fadt,  as  well  as  in  appearance, 
and  that  there  is  no  proof  of  any  molecular  change  in 
such  solutions,  such  as  to  lead  to  the  formation  of  a  more 
soluble  salt  which  forms  only  a  saturated  solution  on  ac¬ 
count  of  its  greater  solubility.  Such  a  view  of  the  case  is 
mere  theory  unsupported  by  experiment.  But  then  it 
may  be  asked  “  How  does  Mr.  Tomlinson  account  for 
the  seven-atom  hydrate  in  the  case  of  the  sodic  sulphate, 
and  which  is  found  only  in  supersaturated  solutions  ?” 

The  answer  to  this  question  is  stated  very  clearly. 
The  ordinary  sodic  sulphate,  which  crystallises  with  ten 
atoms  of  water,  parts  with,  this  water  so  easily  by  mere 
exposure  to  the  air  or  under  a  gentle  heat,  that  there  can 
be  no  doubt  that  when  placed  in  hot  water,  it  is  the  an¬ 
hydrous  salt  that  enters  into  solution.  Now  when  such  a 
solution  (2  salt  to  1  water)  is  reduced  to  a  temperature 
sufficiently  low,  it  deposits  a  portion  of  the  salt  it  can  no 
longer  hold  at  the  reduced  temperature.  But  the  salt 
thus  deposited  is  not  the  ten-atom  hydrate,  nor  the  seven- 
atom  hydrate,  but  it  is  the  anhydrous  salt  in  odtohedral 
crystals,  the  hydrates  being  in  prisms,  the  one  with  di¬ 
hedral  and  the  other  with  oblique  summits.  Now  if  the 
tube  be  set  aside  or  even  be  left  in  the  freezing  mixture, 
as  the  temperature  rises  these  anhydrous  crystals  enter 
into  solution  and  form  a  dense  lower  stratum,  containing 
only  water  enough  for  the  seven-atom  hydrate,  and  accord¬ 
ingly  this  salt  forms  at  the  bottom  of  the  vessel  in  small 
quantity,  while  the  remainder  of  the  solution  that  rests 
upon  it,  is  still  supersaturated.  If  now  the  tube  be 
opened,  crystallisation  will  set  in  from  the  surface,  where 
there  is  plenty  of  water,  and  the  crystals  dart  rapidly 
down,  carrying  with  them,  not  only  enough  water  to  form 
the  ten-atom  hydrate,  but  also  enough  to  convert  the 
seven-atom  into  the  ten-atom  hydrate,  a  change  which 
is  marked  by  the  dead  white  opacity  that  comes  over  the 
modified  salt. 

The  formation  of  the  modified  salt  maybe  conveniently 
studied  in  the  case  of  zinco  sulphate.  When  a  saturated 
solution  of  this  salt  cools  down  from  the  boiling  point  to 
about  70°,  an  anhydrous  or  monohydrated  salt  is  thrown 
down  in  quantity,  and  as  the  solution  cools  a  portion  of 
this  dissolves,  and  a  crop  of  acicular  crystals  is  produced. 
This  is  a  modified  salt  formed  at  the  bottom,  very  differ¬ 
ent  from  the  ordinary  six-atom  hydrate  which  forms  at  the 
surface  as  soon  as  the  plug  is  removed.  The  ammonia- 
phosphate  also  forms  a  modified  salt.  The  strontia  ni¬ 
trate  also  deposits  an  anhydrous  salt  in  cooling  down  to 
about  62°;  but  as  this  is  not  soluble  in  the  solution,  the 
modified  salt  is  not  produced. 

M.  Lowel  points  out  modified  salts  in  the  case  of  the 
sodic  carbonate  and  the  magnesia  sulphate  ;  but  as  he 
attaches  great  importance  to  the  peculiar  catalytic 
properties  of  the  sides  of  his  vessels  in  determining  the 
formation  of  these  salts,  Mr.  Tomlinson  supposes  M. 
Lowel’s  results  were  due  to  portions  of  the  sides  of  his 
vessels,  not  chemically  clean,  adting  as  nuclei.  In 
chemically  clean  vessels  M.  Lowel’s  results  were  not 
produced.  The  sodic  carbonate  solution  suddenly  be¬ 
came  solid  in  reducing  the  temperature ;  while  the  mag¬ 
nesia  sulphate  solution  resisted  a  cold  of  io°  F.  and  under. 

The  conclusions  arrived  at  by  Mr.  Tomlinson  are — (1), 
that  a  number  of  hydrated  salts  form  supersaturated  solu¬ 
tions  and  remain  so  even  at  low  temperatures  simply  from 
the  absence  of  a  nucleus  to  start  the  crystallisation.  (2). 
That  a  nucleus  is  a  body  that  has  a  stronger  adhesion  for 
the  salt  than  for  the  water  which  holds  the  salt  in  solution, 
a  state  of  things  brought  about  by  the  absence  of  chemical 
purity.  (3)  That  three  or  four  salts  form  supersaturated 
solutions  which  in  cooling  down  deposit  a  modified  salt  or 
one  of  a  lower  degree  of  hydration  than  the  normal  salts. 
(4).  That  this  modified  salt  is  formed  first  by  the  deposit, 
in  small  quantity,  of  the  anhydrous  salt,  which  entering  into 
solution,  forms  a  dense  lower  stratum  containing  less  water 
than  the  rest  of  the  solution,  in  which  lower  stratum,  the 
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modified  salt,  is  formed.  (5).  That  salts  of  a  low  degree 
of  hydration  form  supersaturated  solutions,  which  on  re¬ 
duction  of  temperature,  or,  by  the  adtion  of  a  nucleus,  de¬ 
posit  the  excess  of  salt  that  held  the  solutions  super¬ 
saturated,  leaving  them  merely  saturated. 

We  venture  to  think  that  if  these  conclusions  are  sub¬ 
stantiated,  the  whole  subject  of  supersaturation  is 
definitely  settled. 

It  has  often  been  stated  that  certain  anhydrous  salts, 
such  as  nitre  and  potassic  bichromate  form  supersaturated 
solutions.  Mr.  Tomlinson  arrives  at  an  opposite  con¬ 
clusion.  His  method  of  testing  this  point  was  to  make 
a  solution  of  known  strength  as  indicated  by  some  good 
Table  of  solubilities,  raise  it  to  the  boiling  point,  and  then 
note  whether  any  salt  was  thrown  down  when  the  solution 
reached  the  temperature  indicated  by  the  table.  Thus, 
according  to  Gay  Lussac’s  table,  100  parts  of  water  at 
150°  F.  contain  in  a  saturated  solution,  125  of  potassic 
nitrate.  A  solution  of  125  parts  salt  in  100  of  water,  in  a 
chemically  clean  flask,  with  a  clean  thermometer  passing 
through  the  cotton  wool  plug,  sank  from  the  boiling  point 
to  1490,  when  it  began  to  deposit  salt.  The  deposit  first 
appeared  on  the  side  nearest  the  window,  or  the  coldest 
side,  when  the  flask  was  suspended  in  air;  but  if  the  flask 
were  placed  on  metal  or  other  good  conductor,  a  ring  of 
salt  was  first  formed  at  the  bottom  6°  or  8°  earlier  than 
when  the  flask  stood  on  a  block  of  wood. 

According  to  Kremer  200  of  water  at  140°  F.  dissolve 
100  parts  of  potassic  bichromate.  Such  a  solution  in- 
cooling  from  the  boiling  point  began  to  throw  down 
crystalline  flakes  at  138° 

Many  other  solutions  were  tried,  and  the  conclusion  is 
that  anhydrous  salts  do  not  form  supersaturated  solutions. 
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Dr.  Warren  de  la  Rue,  F.R.S.,  &c.,  President,  in  the 

Chair. 


In  continuation  of  our  report  of  this  evening’s  proceedings 
we  now  give  abstracts  of  the  three  communications  which 
concluded  the  business  of  the  session. 

Dr.  W.  J.  Palmer  contributed  an  interesting  narrative 
entitled  “  Observations  on  the  Production  of  Nitre  in 
India."  The  native  “  sorawallahs  ”  make  it  the  business 
of  their  lives  to  search  for  saline  incrustations  in  and 
around  the  mud  walls  which  enclose  the  primitive  dwell¬ 
ings  ol  the  inhabitants  of  the  north-western  provinces  of 
India.  When  the  appearance  of  the  soil  indicates  ;the 
existence  of  nitre  they  scrape  off  a  thin  layer  of  the  impreg¬ 
nated  earth  and  lixiviate  it  in  clay  vessels  either  with 
water  alone  or  with  the  last  washings  of  a  previous 
operation,  the  solution  thus  obtained  being  poured  into 
shallow  pans  of  unglazed  earthenware,  and  there  left  ex¬ 
posed  to  the  sun  and  hot  winds  of  a  tropical  climate, 
until  the  nitre  crystallises  out.  The  crude  product  is 
then  partially  purified  by  being  again  dissolved  and  re¬ 
crystallised.  The  saltpetre  is  recovered  in  the  form  of 
dingy  prismatic  crystals,  and  common  salt  to  the  amount 
ol  from  one  to  nine  per  cent  is  left  in  the  mother  liquors, 
which  upon  evaporation  to  dryness  is  recovered  and 
separately  collected.  The  •sorawallah  makes  periodical 
visits  and  secures  fresh  collections  of  nitre  from  the  same 
spots  of  ground  week  after  week,  the  rate  of  production 
remaining  constant  whilst  the  dwellings  are  inhabited, 
but  decreasing  gradually  if  from  any  cause  the  villages 
are  deserted.  The  physical  features  of  thehiitre-producing 
regions  were  then  described,  and  the  author  referred  to 


the  conditions  under  which  most  nitre  seemed  to  be  ob¬ 
tained;  these  were  dependent  upon  the  existence  in  the 
plains  of  India  of  a  friable,  nodular,  calcareous  rock  called 
“  kunkur,”  and  water  must  not  occur  nearer  the  surface 
than  twenty  feet ;  but  it  was  remarked  that  the  largest 
yield  of  nitre  was  furnished  in  the  four  months  of  the  year 
constituting  the  rainy  season,  the  heavy  tropical  rains 
having  the  effeCt  of  washing  the  salt  from  the  depths  of 
the  soil  to  the  surface  rather  than  of  dissolving  it  out 
entirely  and  carrying  it  into  the  rivers.  The  process  of 
nitrification  commenced  with  the  conversion  of  urea,  &c., 
into  nitrate  of  lime,  under  the  combined  influences  of 
heat,  moisture,  and  of  the  before-mentioned  calcareous 
rock  ;  whilst  the  practice  of  the  natives  of  throwing  their 
wood  ashes  into  the  common  drains  supplied  the  carbon¬ 
ate  of  potash  from  which,  by  double  decomposition,  the 
nitre  was  formed.  These  changes  only  occur  in  the 
neighbourhood  of  villages,  or  densely  populated  localities, 
but  the  process  of  artificial  generation  of  saltpetre  had 
been  successfully  carried  out  in  connexion  with  the  Indian 
jails.  The  author  adds  a  speculation  as  to  the  influence 
of  eledtrical  agencies  (thunderstorms)  in  contributing 
towards  a  more  rapid  formation  of  saltpetre. 

The  President,  in  proposing  a  vote  of  thanks  to  Dr. 
Palmer,  invited  discussion  upon  the  eledlrical  theory  of 
the  generation  of  nitric  acid  ;  whether  all  other  circum¬ 
stances  being  the  same,  most  nitre  should  be  formed 
during  the  season  in  which  thunderstorms  were  prevalent. 

Mr.  W.  H.  Perkin  expressed  his  surprise  in  noticing 
how  few  sparks  from  a  Riihmkorff  coil  sufficed  to  pro¬ 
duce  red  fumes  in  a  jar  of  air,  especially  if  the  tempera¬ 
ture  was  somewhat  raised,  and  the  indigo  test  at  once 
showed  the  presence  of  nitric  acid. 

Mr.  David  Forbes  had  had  opportunities  of  studying 
the  saltpetre  manufacture  in  several  parts  of  the  world.  In 
order  to  ensure  a  supply  of  saltpetre  in  case  of  war,  in 
Sweden,  every  peasant  was  bound  to  supply  a  certain 
amount  of  nitre  to  the  Government  as  part  payment  of  the 
taxes.  It  was  the  pradtice  to  rely  upon  wood  ashes  from 
the  household  fires  as  the  source  of  potash,  the  other  in¬ 
gredients  being  nearly  the  same  as  in  India,  with  lime 
added  where  it  did  not  occur  naturally.  In  the  cold 
climate  of  that  northern  latitude  there  was  no  suspicion  of 
lightning  having  any  direCt  influence  upon  the  generation 
of  nitric  acid.  Spain  formerly  got  much  saltpetre  from  the 
plains  of  the  south,  where  nitrogenous  organic  matter  was 
somewhat  scarce,  but  potash  abundant,  as  the  result  of  the 
decomposition  of  the  felspar  of  the  granites.  In  Peru,  Chili, 
and  other  parts  of  the  continent  of  South  America,  where 
rain  never  falls,  immense  accumulations  of  nitrate  of  soda 
were  known  to  exist  ;  in  faCt,  it  appeared  only  necessary  to 
place  organic  matter  in  contaCt  with  carbonate  of  lime  and 
common  salt  to  secure  the  production  of  the  nitrate  of  soda 
or  Chilian  saltpetre  in  that  climate,  and  in  these  districts 
all  the  wells  were  so  fully  charged  with  saline  matter,  that 
it  was  necessary  to  procure  water  distilled  from  the  sea  with 
English  coal  at  the  cost  of  £3  or  £4.  per  ton  for  ordinary 
household  use;  even  the  locomotives  on  some  South 
American  lines  had  to  be  supplied  with  distilled  water  to 
avoid  the  formation  of  saline  crusts  in  the  boilers. 

Dr.  J.  H,  Gilbert  was  led  to  believe  that  the  process 
of  nitrification  was  practically  independent  of  the  oxi¬ 
dation  of  atmospheric  nitrogen  or  of  electrical  aCtion  ; 
some  years  ago  he  searched  for  ammonia  and  nitric  acid 
in  rain  water  which  fell  during  a  heavy  thunderstorm, 
and  found  ammonia  without  difficulty,  but  the  quantity 
of  nitric  acid  was  excessively  small. 

Mr.  John  Williams  took  occasion  to  examine  for 
sulphuric  acid  and  ammonia  in  the  rain  water  which  fell 
during  the  thunderstorm  in  London  about  the  end  of  May. 
The  Nessler  test  immediately  indicated  the  presence  of 
ammonia,  and  the  amount  of  sulphuric  acid  was  by  no 
means  inconsiderable. 

Dr.  Hugo  Muller  said  it  was  well  known  that  organic 
matter  containing  but  little  nitrogen  furnished  nitrate  as 
the  result  of  its  putrescence,  and  it  had  been  hinted  that 
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the  oxidation  of  these  organic  matters  was  capable  of 
inducing  (by  a  sort  of  catalytic  action)  the  formation  of 
nitric  acid  from  the  surrounding  atmospheric  nitrogen. 
Schdnbien  proved  that  nitric  acid  was  formed  merely  by 
bringing  nitrogen  gas  in  contadl  with  flame. 

Dr.  Guthrie  was  desirous  of  assuring  himself  that  the 
proceeds  of  the  sale  of  nitre  more  than  covered  the  cost 
of  production  under  favourable  circumstances  of  native 
labour.  Some  years  ago  he  proposed  to  the  Government 
authorities  to  collect  saltpetre  in  the  Mauritius,  for  the 
town  lies  low  and  near  the  sea,  and  there  were  difficulties 
in  the  way  of  securing  good  drainage.  Not  only  as  a 
commercial  speculation,  but  as  a  sanitary  measure,  the  re¬ 
moval  of  this  sewage,  and  the  conversion  of  it,  if  possible, 
into  saltpetre  seemed  to  be  important ;  his  advice  was 
not  adopted,  and  since  that  time  his  views  had  received 
confirmation  by  the  fearful  ravages  of  disease  and  high 
rate  of  mortality  which  had  occurred  in  the  island. 

Dr.  J.  Attfield  conceived  that  the  largest  production 
of  nitre  would  not  coincide  with  the  periods  when  thunder¬ 
storms  most  frequently  succeeded  each  other,  but  that  a 
necessary  interval  must  elapse  to  allow  time  for  the  oxi¬ 
dation  to  proceed. 

Dr.  Odling  referred  to  an  anomaly  in  the  faCt  that 
starch  paste,  although  destitute  of  nitrogen,  gave  off 
ammonia  during  its  fermentation.  For  his  own  information 
he  enquired  whether  the  great  bulk  of  nitre  imported  from 
India  is  made  by  the  manurial  collection  plan  which  had 
just  now  been  described  ? 

Dr.  Palmer  supplemented  his  previous  remarks  by 
making  a  few  statements  respecting  the  depth  at  which 
water  ordinarily  occurred  in  the  large  traCts  of  country 
near  the  Himalayas  as  compared  with  other  localities  in 
the  plains  of  the  Ganges.  There  could  be  no  doubt  about 
the  faCt  that  nitre  was  collected  in  much  greater  quantity 
during  the  four  months  of  the  rainv  season  than  at  other 
times,  but  whether  this  circumstance  was  due  to  the  more 
speedy  recovery  of  the  salt,  already  formed,  by  the  solvent 
aCtion  of  water  resulting  from  heavy  rains  penetrating  the 
earth  to  a  greater  depth,  and  by  subsequent  evaporation  be¬ 
coming  reabsorbed  to  the  surface;  or  to  a  direCt  influence 
of  electrical  aCtion  in  promoting  the  nitrification,  seemed 
to  him  (the  speaker)  well  worthy  of  discussion,  and  he  was 
only  glad  to  have  started  a  subject  of  so  much  interest  to 
the  members  of  the  Society.  For  his  own  part  he  now 
thought  that  the  lightning  had  very  little  influence  in  con¬ 
tributing  to  the  formation  of  saltpetre.  In  reply  to  Dr. 
Odling  he  would  state  that  all  the  saltpetre  which  came 
to  England  was  the  produce  of  the  small  collections 
brought  in  by  the  “  Sorawallahs,”  who  for  centuries  past 
and  for  many  succeeding  generations  had  carried  on  this 
business  in  the  Bengal  provinces. 

Dr.  F.  Guthrie  exhibited  and  described  a  little 
“ Instrument  for  Maintaining  a  Constant  Temperature ,” 
where  gas  is  available.  It  consists  of  a  bulb  containing 
air  connected  by  an  elbow-piece  to  an  upright  glass  tube 
filled  with  mercury,  the  column  of  which  rises  to  .a  greater 
height  when  the  air  in  the  bulb  suffers  expansion  by  heat. 
The  ascent  of  the  mercury  is  used  to  cut  off  partially  the 
communication  between  the  gas  burner  and  its  supply  ;  it 
does  this  merely  by  rising  into  the  bend  of  a  U-tube, 
through  which  the  gas  is  conducted.  The  whole  apparatus 
admits  of  adjustment  for  use  at  any  required  temperature 
by  depressing  an  iron  wire  piston  into  the  mercury  reser¬ 
voir.  The  position  of  this  sliding  piston  may  either  be 
central  or  extra-lateral. 

Mr.  Herbert  McLeod  instituted  a  comparison  between 
this  instrument  and  Bunsen’s  thermostat;  and  Dr.  E.  J. 
Mills  mentioned  some  points  of  similarity  to  Kemp’s 
gas  regulator.  A  form  of  instrument  sketched  in  Greville 
Williams’s  Chemical  Manipulation  was  likewise  referred 
to. 

The  Secretary  then  read  some  Mineralogical  Notices, 
by  Professor  A.  FI.  Church,  M. A.,  which  included  descrip¬ 
tions  and  analyses  of  chalybite,  diallogite,  and  wood- 
war  dite. 
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I.  Chalybite. — 1 The  sample  examined  was  found  by  Mr. 
Wm.  Yicary,  F.G.S.,  as  a  globular  mass  in  the  interior  of 
a  large  flint  from  Haldon,  near  Exeter.  It  was  crystalline 
with  radiated  structure,  and  yellowish  grey  in  colour. 
Upon  analysis  it  pro\ed  to  be  almost  chemically  pure 
ferrous  carbonate,  and  the  iron  determined  by  the 
permanganate  method  gave  nearly  the  theoretical  pro¬ 
portion. 

II.  Diallogite. — A  pale  rose-red  variety,  of  exceptional 
purity,  obtained  from  Mr.  Tailing,  of  Cornwall.  It  fur¬ 
nished,  on  analysis,  results  indicating  the  following  com¬ 
position  : — 

Carbonate  of  manganese  . .  . .  97-65 

Carbonate  of  iron  .  2-65 


100-30 

III.  Woodwardite. — The  author  answers  the  objections 
of  M.  Pisani  [Comptes Rendus,  1867,  p.  1142),  who  believes 
this  mineral  to  be  a  mixture  of  langite  and  allophane,  by 
asserting  that  clean  specimens  of  woodwardite  do  not  con¬ 
tain  so  much  as  1  per  cent  of  silica,  and  that  they  exhibit 
sufficiently  definite  chemical  and  physical  characters  to 
justify  their  being  considered  a  distinct  mineral  species. 
Viewed  under  the  microscope,  the  mineral  appeared  to  be 
of  uniform  structure  throughout,  which  is  not  the  case 
with  the  samples  analysed  by  M.  Pisani,  nor  with  those  of 
an  olive-green  colour  previously  examined  by  Messrs. 
Church  and  Warington,  to  which  they  hesitated  to  assign 
a  formula.  The  analytical  results  of  this  obviously-mixed 
specimen  are  now  published,  for  comparison  with  the 
numbers  stated  in  the  Comptes  Rendus. 

Mr.  David  Forbes  complained  that  chemists  frequently 
omitted  to  give  the  specific  gravity,  and  other  physical 
characters  of  great  importance,  in  deciding  the  claims  of 
a  mineral  to  be  considered  a  new  species. 

Dr.  Hugo  Muller  considered  the  mode  of  occurrence 
in  the  mine  a  matter  of  greater  consequence  than  had 
been  usually  allowed.  With  many  of  these  Cornish 
minerals  the  exaCl  locality  and  mode  of  occurrence  were 
kept  a  profound  secret,  and  samples  obtained  from  the 
dealers  might  frequently  give  concordant  results  on 
analysis,  merely  from  the  circumstance  that  they  were  all 
portions  of  the  same  mineral  slab. 

Mr.  Wm.  Hustler  said  he  had  great  doubts  about  the 
existence  of  woodwardite  as  a  distinct  mineral. 

Mr.  R.  Warington  defended  woodwardite,  on  the 
ground  of  all  the  analyses  showing  a  general  agreement. 
The  chemist  had  but  small  chance  of  tracing  the  origin  of 
a  mineral  in  the  mine. 

The  President,  after  moving  a  vote  of  thanks  in  favour 
of  the  respective  authors,  adjourned  the  meeting  until  the 
first  Thursday  in  November. 
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Method  of  analysing  commercial  acetate  of  lime. — Estimation  of 
iodine  in  the  residues  of  the  aniline  colour  factories. — Constitution 
of  iodide  of  starch. — New  process  for  the  manufacture  of  white  lead. 
Preservation  of  ferments. — Employment  of  phosphide  of  zinc  in 
therapeutics.  Academy  of  Sciences:  Researches  on  the  salts  of 
thallium. — Action  of  the  voltaic  arc  on  the  earthy  oxides. — Nitro- 
prussiate  of  potash  as  a  test  for  alkalinity. — Production  of  the 
diamond. 

M.  Fresenius  has  proposed  a  new  method  of  effecting 
analyses  of  commercial  acetate  of  lime.  The  ordinary 
process  consists  in  estimating  the  acetic  acid  by 
difference,  after  calcining  the  acetate ;  since  the 
commercial  produdl  always  contains  tar  and  other 
impurities,  the  process  is  inaccurate.  The  method 
adopted  by  M.  Fresenius  is  the  following:  5  grammes 
of  the  acetate  to  be  examined  are  introduced  into  a  retort 
with  50  c.c.  of  water  and  50  c.c.  of  phosphoric  acid  of 
1*2  density,  and  free  from  nitric  acid.  The  mixture  is 
distilled  with  care  to  dryness,  50  c.c.  of  water  are 
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then  added  and  the  distillation  repeated.  The  operation 
having  been  made  a  third  time,  the  distillates  are  united, 
and  diluted  to  250  c.c.  ;  50  c.c.  are  then  taken  for  a 
titration  with  standard  soda  solution.  It  is  not  necessary 
to  search  for  hydrochloric  acid  in  the  distillate,  for  the 
amount  of  this  acid  can  be  ascertained  after  the  titration 
by  means  of  standard  nitrate  of  silver. 

The  same  eminent  chemist  has  also  made  known  a 
method  of  estimating  iodine  c  in  the  residues  from  the 
manufacture  of  aniline  colours.  There  are  now  found  in 
commerce  mother  liquors  worked  for  the  manufacture  of 
iodine,  and  containing  besides  this  metalloid,  sensible 
quantities  of  alkaline  arseniates  and  arsenites,  as  well  as 
organic  matter.  These  waters  occur  in  the  manufacture 
of  aniline  colours  ;  their  value  depends  upon  the  amount 
of  iodine  they  contain,  the  amount  of  this  metalloid  and 
the  proportion  engaged  in  the  organic  matter  are  therefore 
the  two  things  that  are  required.  The  following  is  the 
process  :  10  grammes  of  liquid  are  treated  with  2  grammes 
of  potash  in  concentrated  solution,  the  mixture  is  then 
evaporated  to  dryness  in  a  chimney  with  a  good  draft,  or 
in  the  open  air,  on  account  of  the  cacodylic  products 
occasioned,  and  ignited  ultimately.  The  aqueous  solu¬ 
tion  of  the  residue  is  made  up  to  250  c.c.,  of  which  20  c.c. 
are  treated  by  a  mixture  of  sulphuric  and  hyponitric  acids. 
The  iodine  from  the  20  c.c.  is  separated  by  agitating  with 
sulphide  of  carbon  ;  as  the  sulphide  of  carbon  solution 
may  be  acid,  it  is  necessary  to  agitate  with  water  until 
the  washings  no  longer  affect  litmus  paper  ;  when  this  is 
attained,  a  titration  is  made  with  hyposulphite  of  soda. 

Iodide  of  starch  has  been  subjected  to  an  examination 
by  M.  Guichard.  Since  its  discovery,  the  constitution 
of  this  body  has  been  often  discussed  ;  according  to  some 
chemists  it  is  only  a  mixture  of  iodine  and  starch,  or 
starch  tinted  by  iodine,  others  on  the  contrary  consider 
iodide  of  starch  to  be  a  definite  combinatio  n  of  iodine 
and  starch,  with  excess  of  iodine.  The  general  opinion 
is  that  the  iodide  of  starch  is  a  simple  mixture,  and  the 
colourless  iodide  is  only  starch  with  hydriodic  acid.  M. 
Guichard  thought  that  an  examination  with  the  dialyser 
would  throw  light  upon  the  question.  If  there  existed,  in 
fadt,  a  combination  of  iodine  and  starch,  the  compound 
ought  to  be  colloidal,  and  remain  in  the  dialyser  ;  if,  on 
the  contrary,  only  dissolved  iodine  and  hydriodic  acid 
were  there,  starch  would  alone  remain.  M.  Guichard 
made  a  great  number  of  experiments,  he  remarked  that 
iodine  passed  the  dialyser  first,  then  hydriodic  acid  in 
large  quantity,  afterwards  the  iodide  became  suddenly 
decolourised,  and  later  the  iodine,  as  well  as  the  hydriodic 
acid,  ceased  to  be  disengaged.  When  the  experiment  was 
made  with  iodide  of  starch  decolourised  by  heat,  the  dis¬ 
engagement  of  iodine  was  difficult  to  perceive,  that  of 
hydriodic  acid  was  alone  observed  ;  the  same  was  the 
case  with  the  iodide  heated  in  close  vessels  for  some 
hours  to  ioo°,  then  to  150°.  The  colourless  iodide  of 
starch  has  then  no  existence;  the  so-called  iodide  of 
starch  is  simply  starch  tinted  by  iodine.  Heat  thus 
separates  the  iodine  from  the  starch  ;  the  iodine  then 
remains  in  the  water,  either  as  such  or  as  hydriodic  acid. 

M.  A.  Girard  has  recently  invented  a  new  process  for  the 
manufacture  of  white  lead.  The  lead  is  first  prepared 
for  treatment  by  granulating  it  ;  the  granulated  metal  is 
placed  in  a  rotating  cask  (which  should  be  made  of  beech 
or  elm,  not  oak)  with  one-fourth  its  weight  of  pure  water. 
The  cask  is  made  to  rotate  at  the  rate  of  thirty  or 
forty  turns  a  minute,  and  arrangements  are  made  for  the 
passage  of  a  current  of  air  during  the  rotation.  After 
about  two  hours,  nearly  the  whole  of  the  lead  is  found  to 
be  oxidised,  and  then  carbonic  acid  is  introduced  in  the 
place  of  the  current  of  air,  and  the  rotation  continued  for 
four  or  five  hours  further.  At  the  end  of  this  time  nearly 
the  whole  of  the  lead  is  found  to  be  converted  into  hydrated 
carbonate,  fine  white  lead,  which  can  be  separated  from 
all  the  metal  remaining  intadt  by  decantation. 

At  a  meeting  of  the  Societe  dc  Phcirmacie,  M.  Mialhe 
gave  an  account  of  his  researches  on  the  preservation  of 


ferments.  The  conclusion  to  be  drawn  from  these 
researches  is,  that  physiological  ferments  can  retain 
indefinitely  their  adtion  when  suitably  dried.  This  fadt 
confirms  the  assertion  of  Rouchoux  relative  to  the  adtivity 
of  dry  vaccine  lymph,  and  Mangili’s  relative  to  the  dried 
poison  of  the  snake. 

M.  Vigier  read  at  the  same  meeting  a  communication 
on  the  therapeutic  employment  of  phosphide  of  zinc,  by 
M.  Curie  and  himself.  The  phosphurettea  preparations 
in  use,  he  said,  offer  such  great  inconveniences  as  to 
create  a  serious  obstacle  to  the  employment  of  phosphorus 
in  therapeutics ;  they  are  either  repugnant  to  the  taste,  or 
uncertain.  Phosphide  of  zinc,  on  the  contrary,  unites 
the  conditions  of  an  excellent  medicament,  and  seems 
destined  to  replace  all  the  other  preparations  of  phos¬ 
phorus  :  it  is  a  grey  crystalline  substance,  perfectly 
definite,  unalterable  in  moist  air,  and  still  decomposed  by 
the  juices  of  the  stomach.  This  phosphide  produces  in 
animals  poisoned  by  it  the  same  effedts  as  phosphorus 
— alteration  of  the  blood,  congestion  of  the  lungs, 
paralysis  of  the  heart,  alteration  in  the  cells  of  the 
liver,  &c. 

The  following  is  a  list  of  the  memoirs  of  chemical 
interest  communicated  to  the  Academy  of  Sciences  at  the 
seance  of  the  8th  inst.,  t:  Chemical,  Optical,  and  Crystallo¬ 
graphic  Researches  on  the  Salts  of  Thallium,”  by  MM. 
Lamy  and  Des  Cloizeau ;  “  Adtion  of  the  Voltaic  Arc  on  the 
Earthy  Oxides,”  by  M.  Le  Roux  ;  “  On  the  Compression 
of  Saturated  Vapours,”  by  M.  Cazin  ;  “  On  the  Employ¬ 
ment  of  Nitroprussiate  of  Potash  as  a  Test  for  Alkalinity,” 
by  M.  Filhol ;  “  On  Chloropropionic  Acid,”  by  M.  Bu¬ 
chanan  ;  “  On  the  Production  of  the  Diamond,”  by  M. 
Saix,  by  the  same  author  a  note  entitled  “  Theory  of 
the  Pile,  its  laws  ;”  a  note  in  reference  to  the  principle  of 
a  new  eledtromoter  founded  upon  indudtive  electricity; 
“  A  Note  on  the  Water  of  the  Mediterranean,  the  Water 
of  the  Ports  of  Marseilles,  and  the  Gases  disengaged 
from  the  latter,”  by  M.  Commaille,  completes  the  list. 

It  is  well  known  that  nitroprussiate  of  potash  can 
serve  to  distinguish  a  solution  containing  free  hydro- 
sulphuric  acid  from  a  solution  of  an  alkaline  sulphide  ; 
while  hydrosulphuric  acid  undergoes  no  apparent  change 
when  mixed  with  a  solution  of  nitroprussiate  of  potash,  a 
solution  of  an  alkaline  sulphide  thus  treated,  becomes 
coloured,  immediately,  deep  blue  or  violet.  M.  Bechamp 
has  proposed  to  employ  nitroprussiate  of  potash  as  a 
reagent  to  distinguish  mineral  waters  in  which  the  sulphur 
occurs  as  hydrosulphuric  acid  from  those  containing  a 
sulphide.  MM.  Mialhe  and  Lefort  in  investigating  the 
chemical  composition  of  some  warm  waters  have  had 
recourse  to  this  reagent  to  determine  the  state  in  which 
the  sulphur  existed  in  these  mineral  waters.  The  great 
alterability  of  the  waters  of  certain  mineral  springs,  the 
facility  with  which  they  evolved  a  relatively  large  quantity 
of  sulphur  in  the  state  of  hydrosulphuric  acid,  had  im¬ 
pressed  M.  Filhol  with  the  idea  that  they  contained  sulphide 
of  calcium.  He  had  therefore  attempted  the  use  of  nitro¬ 
prussiate  of  potash,  but  difficulties  here  occurred,  which 
led  him  to  examine  carefully  the  adtion  of  this  reagent 
upon  certain  solutions,  and  to  observe  that  a  mixture  of 
nitroprussiate  and  hydrosulphuric  acids  constituted  a 
reagent  of  great  sensibility  for  the  detection  of  alkalinity 
in  any  solution.  Such  a  mixture  is  not  only  coloured  by 
the  presence  of  caustic  alkalies,  but  also  under  the  influence 
of  alkaline  carbonates,  bicarbonates,  borates,  or  silicates  ; 
it  becomes  coloured  likewise  a  very  intense  blue,  when 
phosphate  of  soda,  or  any  other  salt  having  an  alkaline 
adtion  upon  litmus  tindture  is  present.  M.  Filhol  remarks 
that  to  see  hydrosulphuric  acid  adt  upon  a  solution  of 
phosphate  of  soda  so  as  to  produce  sulphide  of  sodium  is 
certainly  curious.  Nitroprussiate  of  potash  thus  is  shown 
to  be  a  reagent,  permitting  of  the  discovery  of  the  pheno¬ 
mena  of  decomposition,  which  takes  place  between  an  acid 
and  a  salt  in  solutions  where  all  the  produdts  of  the  re- 
adtion  remain  dissolved.  These  fadts  evidently  have 
interest  also  in  regard  to  the  study  of  sulphurous  waters, 
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either  natural  or  artificial.  It  would  be  no  longer  per¬ 
mitted  now  to  say  that  a  mineral  water  only  contained 
hydrosulphuric  acid  in  the  free  state,  if  at  the  same  time 
this  water  contained  alkaline  carbonates,  borates,  silicates, 
and  phosphates.  A  more  or  less  considerable  quantity  of 
sulphide  in  fadt  is  produced  when  these  salts  are  mixed 
with  hydrosulphuric  acid.  In  examining  the  waters  of 
the  Ax  (Airege)  with  nitroprussiate  of  potash,  M.  Filhol 
was  surprised  to  see  the  water  from  the  warmest  springs 
(temp.  750  to  76°  C.)  behave  like  a  solution  of  free  hydro¬ 
sulphuric  acid,  when  he  had  a  multitude  of  reasons  to 
suppose  that  the  water  contained  an  alkaline  sulphide  in 
solution.  Not  less  surprised  was  he  to  find  the  same 
mineral  water  cooled  out  of  contact  with  the  air,  behave 
with  the  nitroprussiate  as  a  solution  of  an  alkaline 
sulphide.  '  We  may  expedt  some  further  details. 

M.  Saix  indicates,  in  his  memoir41  Upon  the  Produdtion 
of  the  Diamond,”  a  process  which  he  believes  could  be  em¬ 
ployed  for  the  manufacture  of  black,  coloured,  and 
colourless  diamonds.”  This  process  is  founded  on  the 
principle  that  a  current  of  chlorine,  or  of  hydrochloric 
acid  gas,  passing  over  fused  cast-iron,  forms  perchloride  or 
protochloride  of  iron,  both  of  which  volatilise,  leaving 
the  carbon  present  in  the  mineral  intadt,  since  the 
chlorine  ought  not  to  unite  diredtly  with  the  carbon. 
The  crystallisation  of  the  carbon  could  thus  be  effected, 
according  to  the  author,  following  the  general  rule,  for 
crystallisation  is  produced  in  a  solution  of  a  substance 
susceptible  of  crystallisation  whenever  the  solution  is 
evaporated.  The  size  of  the  crystals  depends  always 
upon  the  slowness  of  the  evaporation.  'Your  readers  will 
doubtless  praise  the  disinterestedness  of  a  savant  who 
thus  leaves  others  to  gather  the  golden  apples. 
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Preparation  of  Carbonic  Oxychloride. — Th.  Wilm 
and  G.  Wischin  recommend  the  following  as  the  most 
convenient  method  for  preparing  phosgen  gas  : — Pure  car¬ 
bonic  oxide  and  chlorine  are  condudted  through  a  properly 
perforated  india-rubber  stopper  into  a  flask  of  white  glass 
of  about  10  litres  capacity,  the  tubes  reaching  to  the  bottom 
of  the  flask.  The  mixed  gases  then  pass  through  a  third 
shorter  tube  to  the  bottom  of  a  second,  and  from  there  to 
a  third  flask  of  similar  sizes.  The  gas  issuing  from  the 
last  is  free  from  chlorine,  and  contains  only  traces  of  car¬ 
bonic  oxide,  if  the  two  gases,  as  is  advisable,  enter  the 
first  flask  in  such  proportions  that  the  volume  of  carbonic 
oxide  is  slightly  in  excess.  The  operation  has,  of  course, 
to  be  performed  in  sunlight. — ( Zeitschr .  Chem.,  N.F., 
iv.,  5)- 

Synthesis  of  the  Ether  of  Allophanic  Acid. — 
Th.  Wilm  and  G.  Wischin. — On  heating  equal  eqs.  of 
urea  and  ethylic  chlorocarbonate  in  a  small  flask  con¬ 
nected  with  a  reversed  Liebig’s  condenser,  the  ethylic 
allophanate  of  Liebig  and  Wohler  is  formed,  from  which 
synthesis  the  authors  conclude  that  this  body  is  urea,  in 
which  1  atom  of  H  is  substituted  by  the  monovalent  group 
C202.C4H502 

|X202  (  C202 

NJ  H2  +  C1(C202)C4H502  =  HC1  +  N.-I  C202.C4H502.H 

(h2  1  h2 

In  a  note  to  this  communication,  Kolbe  adds  that  this 
ether  of  allophanic  acid  might  be  considered  as  carbaminic 
ethide  in  which  amide  is  replaced  by  urea  minus  1  atom 
of  hydrogen. — (Ibid,  5). 

Reduction  of  Indigo-Blue. — A.  Baeyer. — Indol  may 
be  obtained  diredtly  from  indigo  by  treating  the  latter 
with  tin  and  chlorhydric  acid.  A  green  substance,  a  60111- 
pound  of  indigo-white  with  suboxide  of  tin,  is  first  formed, 


which  on  continued  heating  becomes  yellow,  being  con¬ 
verted  into  a  compound  of  tin  with  a  further  reduced 
indigo-blue.  This  yellow  compound,  mixed  with  little 
water  and  powdered  zinc,  when  heated  gives  out  indol  in 
large  quantities.  Indigo-blue  may  be  considered  as  com¬ 
posed  of  two  molecules  of  indol  joined  together  by  two 
atoms  of  oxygen — (G6H4G2HN)2G2.  During  the  reduction 
to  indigo-white  one  atom  of  oxygen  is  taken  out,  and 
the  compound  (G6H4G2NFI.GH)0(G6H4G2NH2)  formed. 
Further  reduction  removes  the  second  atom  of  oxygen, 
the  two  molecules  separate,  and  an  isomer  of  oxindol, 
G6H4(G2NH2.OH),  is  obtained. — ( Dcut .  Chem.  Ges.  Ber¬ 
lin ,  1868,  17J). 

Determination  of  Sulphur  in  Organic  Compounds. 
— R.  Otto  determines  sulphur  in  organic  compounds  by 
heating  them  in  a  short  combustion  tube  mixed  with 
chromate  of  copper.  The  chromate  is  prepared  by  pre¬ 
cipitating  a  solution  of  potassic  bichromate  (which  must 
be  quite  free  from  sulphur)  with  cupric  nitrate,  and  wash¬ 
ing  the  precipitate  twice.  It  is  then  dried  at  ioo°  C. 
The  combustion  must  be  proceeded  with  slowly,  and  the 
front  part  of  the  tube  heated  just  high  enough  to  prevent 
condensation  of  moisture.  The  contents  of  the  tube, 
after  cooling,  are  dissolved  in  chlorhydric  acid,  digested 
with  alcohol,  and,  after  complete  reduction,  filtered  and 
precipitated  with  baric  chloride.  It  is  the  principal  advan¬ 
tage  of  the  use  of  this  copper  salt  over  that  of  the  mixture 
of  sodic  carbonate  and  potassic  nitrate,  that  from  the 
absence  of  any  adlion  on  the  combustion  tube,  no  silicic 
acid  becomes  mixed  with  the  products  of  the  reaction. — 
(Ann.  Chem.  Pharm.,  cxlv.,  25 J) . 


Artificial  Methylic  Alcohol.  —  E.  Linnernann. — 
Methylamine  was  prepared  from  cyanhydric  acid,  with 
slight  modifications,  according  to  Mendius’s  method,  and 
converted  into  methylic  alcohol  by  means  of  argentic 
nitrite  in  the  manner  described  on  a  former  occasion 
(vide  Chemical  News,  No.  436,  p.  181).  The  corrected 
boiling  point  of  the  pure  alcohol  at  the  normal  barometri¬ 
cal  pressure  (-670  m.)  is  67-1°  C.,  sp.  gr.  at  -f-  210  =  '8574. 
The  iodide  of  the  alcohol  has  the  sp.  gr.  at  250  =  2*269, 
and  boils  under  a  pressure  -738m.  at  42-5°.  These 
observations  prove  the  identity  of  the  alcohol  obtained 
from  cyanhydric  acid  with  the  methylic  alcohol  from 
wood  spirit. — (Ann.  Chem.  Pharm.,  cxlv.,  42^). 

Conversion  of  Methylic  into  Ethylic  Alcohol. — A. 
Siersch. — Acetonitrile,  prepared  by  acfiing  upon  potassic 
methylsulphate  with  potassic  cyanide,  was  converted  into 
ethylamine,  and  from  the  nitrite  of  that  base,  alcohol  was 
obtained.  This  alcohol  was  found  to  be  a  mixture  of 
ethylic  and  methylic  alcohol,  in  the  approximate  propor¬ 
tion  of  4  to  1.  The  author  explains  the  presence  of  the 
latter  by  the  assumption  that  during  the  decomposition 
of  the  nitrite  of  ethylamine  alcohol  has  been  re¬ 
generated. — (Ann.  Chem.  Pharm.,  cxlv.,  46^) . 

Toluquinone. — C.  Graebe  and  E.  Borgmann. — The 
authors  have  obtained  from  cressylic  alcohol,  by  treatment 
with  potassic  chlorate,  a  mixture  of  chlorinated  quinons 
of  toluol,  which  they  succeeded  in  separating  into  trichlor- 
toluquinone — 

(GH3 

(o2)” 

(ci3 

and  dichlortoluquinone — 

fGH  3 


c 


6- 


(&2)" 

Cl2 

H 


Their  physical  properties  resemble  closely  those  of  the 
chloroquinones.  Sulphurous  acid  converts  the  trichloro- 
compound  into  trichlordioxytoluol — 

#  (GH3 
c-6  (OH)2 
1C13 

— (Zeitschr.  Chem.,  N.F.,  iv.,  118^. 
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NOTICES  OF  BOOKS. 


A  Dictionary  of  Chemistry  and  the  Allied  Branches  of  other 
Sciences.  Founded  on  that  of  the  late  Dr.  Ure.  By  Henry 
Watts,  B.A.,  F.R.S.,  F.C.S.,  Editor  of  11  The  Journal 
of  the  Chemical  Society,”  assisted  by  Eminent  Con¬ 
tributors.  In  F'ive  Volumes.  London  :  1S68.  Long¬ 
mans,  Green,  and  Co. 

The  greatest  work  which  England  has  ever  produced  on 
chemistry,  one  of  the  greatest  indeed  which  she  has  pro¬ 
duced  upon  any  scientific  subject,  is  finished  at  last,  and 
we  are  able  to  congratulate  Mr.  Watts  most  sincerely 
upon  its  completion.  The  first  number  was  issued  more 
than  five  years  ago,  and  though  some  slight  delays  have 
latterly  occurred,  the  publication  has  been  carried  on  with 
most  commendable  regularity.  The  general  con¬ 
fidence  in  the  learning  and  energy  of  the  editor,  which 
his  previous  labours  had  inspired,  has  been  justified 
in  the  fullest  manner,  and  every  chemist  will  be  proud  to 
acknowledge  the  debt  of  gratitude  which  he  owes  to  him. 
Very  few,  even  among  the  few  who  were  fitted  for  such  a 
task,  would  have  cared  to  undertake  it,  and  no  one  who 
had  undertaken  it  could  possibly  have  executed  it  more 
ably  or  thoroughly. 

The  Dictionary  is  said  to  be  “founded  on  that  of  the 
late  Dr.  Ure.”  The  first  edition  of  the  latter  work  was 
published  in  1820, and  was  professedly  based  on  the  previous 
dictionary  of  Nicholson,  which  first  saw  the  light  in  1795, 
so  that  the  new  comer  can  boast  of  a  very  respectable 
pedigree.  It  is  not  a  little  curious  to  compare  the  three 
works  with  one  another,  and  to  mark  the  gigantic  growth 
which  the  science  made  between  each.  The  task  of  the 
editor  has  grown  in  a  like  proportion,  and  it  is  appalling 
to  contemplate  what  it  is  likely  to  be  when  some  chemist 
of  the  future  founds  a  new  dictionary  of  chemistry  on  that 
of  Mr.  Watts. 

There  is,  of  course,  very  little  to  say  about  the  arrange¬ 
ment  of  the  book.  The  alphabetical  order  is  strictly  pre¬ 
served,  and  the  editor  has,  we  think,  wisely  distributed 
the  subject  as  much  as  possible  under  different  headings. 
Thus  we  find  in  separate  articles, — Nitrogen  ;  Nitrogen, 
chloride  of ;  Nitrogen,  detection  and  estimation  of,  &c. 
Difficulties  occur,  of  course,  as  they  would  in  any  system, 
but  they  are  lessened  as  much  as  possible  by  cross- 
references,  and  by  the  care  which  has  generally  been  taken 
to  mention  each  substance  in  as  many  places  as  it  has 
names.  The  few  obscurities  which  occur  are  due  to  the 
accidental  negleCt  of  this  practice,  and  even  these  gene¬ 
rally  disappear  when  the  reader  has  become  familiar  with 
the  method  of  the  book.  Sulphuretted  hydrogen  may  be 
cited  as  an  instance  of  such  a  difficulty.  This  compound 
is  not  included  in  the  elaborate  monograph  on  the  sulphur- 
compounds,  and  it  cannot  be  found  as  “  sulphuretted 
hydrogen,”  “  hydrosulphuric  acid,”  or  “  sulphydric  acid.” 
A  student  unfamiliar  with  the  system  adopted  might  hunt 
for  some  time  before  he  thought  of  looking  for  “  Hydrogen, 
sulphide  of,”  under  which  heading  the  substance  is  de¬ 
scribed. 

The  subjects  treated  of  may  be  roughly  divided  into  the 
following  classes  : — 

I.  Pure  chemistry,  which  might  be  subdivided  into 
theoretical,  methodological,  descriptive,  and  analytical. 

II.  Applied  chemistry,  including  the  applications  of 
the  science  to  animal  and  vegetable  physiology,  geology 
and  mineralogy,  metallurgy  and  technology. 

III.  Physics  and  physico-chemistry. 

The  range  it  will  be  seen  is  very  extensive,  and  though  the 
volumes  contain  more  than  5,000  closely  printed  pages,  it  is 
marvellous  that  room  has  been  found  for  so  vast  a  number  of 
faCts  and  detailed  descriptions  as  we  find  collected  in  them. 
Nothing  but  the  most  careful  condensation  and  the  most 
rigorous  exclusion  of  all  irrelevant  matter,  could  have 
made  it  possible.  The  writers  have  obviously  held  it  to 
be  their  first  duty  to  present  in  each  paper  the  utmost 
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possible  amount  of  faCt,  and  to  sacrifice  almost  every 
thing,  except  accuracy  and  clearness,  in  order  to  attain 
this  end.  This  desire  is  most  evident  in  Mr.  Watts’s 
articles,  in  which  condensation  is  carried  so  far  as  some¬ 
times  to  interfere  slightly  with  the  unity  and  intelligibility 
of  the  paper,  and  to  render  it  somewhat  unnecessarily 
dry.  But  the  gain  to  the  book,  as  a  work  of  reference, 
which  the  system  has  produced,  is  so  unmistakable  that  it 
would  be  ungracious  to  cavil  at  the  disadvantages  which 
are  inseparable  from  it. 

There  is,  of  course,  one  broad  and  grave  imperfection 
to  be  observed  in  the  dictionary  which  no  care  or  skill 
could  have  avoided;  science  will  not  stand  still,  even  to 
oblige  an  editor,  and  while  he  is  concentrating  his 
energies  on  vol.  ii.,  vol.  i.  will  fall  a  little  behind.  This 
difficulty  is  the  greatest  in  books  which  are  brought  out 
in  parts,  and  attempts  to  obviate  it  by  addenda  tacked  to 
the  end  of  the  volumes  are  seldom  more  than  partially 
successful.  In  all  such  books  the  later  volumes  must 
have  an  advantage,  and  the  reader  must  be  content  to 
suffer  some  loss  if  the  initial  of  the  word  he  wants  stands 
high  up  in  the  alphabet.  We  remarked  in  noticing  the 
first  volume  that  “  Weights  atomic”  would  probably  have 
been  in  some  respeCts  a  different  article  from  “  Atomic 
Weights,”  and  in  looking  over  the  last  "two  numbers 
every  chemist  will  rejoice  that  “  Water  Analysis  ”  did 
not  form  a  portion  of  the  article  on  analysis.  Professor 
Masson  once  remarked  that  the  only  way  to  turn  out 
a  perfeCl  encyclopaedia  would  be  for  the  rest  of  Europe  to 
unite,  subjugate  the  German  people,  and  then,  having 
supplied  them  with  unlimited  beer  and  tobacco,  were  to 
keep  their  captives  hard  at  work  until  the  task  was  accom¬ 
plished.  Some  such  simple  and  convenient  arrange¬ 
ment  would  no  doubt  yield  us  a  synopsis  of  chemical 
science  which  should  be  complete  up  to  a  certain  date, 
but,  pending  its  adoption,  it  is  open  to  us  to  hope  that 
a  few  of  its  advantages  may  be  secured  to  us  in  a  cheaper 
and  more  orthodox  fashion.  In  a  word,  may  we  not  hope 
that  Mr.  Watts  will  publish  a  supplementary  volume  ?  To 
carry  the  great  work  on  a  little  farther  and  make  it  re¬ 
present  chemistry  accurately  down  to  a  certain  definite 
point,  say  to  the  30th  June,  1868,  would  surely  be  no  very 
immense  labour  for  Mr.  Watts’s  learning  and  industry, 
and  it  can  scarcely  be  doubted  that  such  an  addition  to  the 
dictionary  would  turn  out  as  remunerative  as  it  certainly 
would  be  valuable.  And  we  will  not  deny  that  an  ulterior 
hope  lurks  behind  this  primary  one.  It  is  high  time  that 
we  had  an  English  “  Jahresbericht,”  a  quarterly  or  half- 
yearly  report  of  the  progress  of  Chemical  Science,  which 
should  be  as  full  and  accurate  as  the  great  German  work, 
and  a  little  more  punctual  in  its  appearance.  It  is  true 
that  the  experiment  was  tried  twenty  years  ago  and  failed, 
but  then,  as  the  Master  of  the  Mint  observed  at  one  of  the 
meetings  of  the  Cavendish  Society,  the  number  of 
chemical  readers  now  is  very  different  from  what  it  was 
then.  And  as  soon  as  England  and  America  abandon 
their  present  miserable  system  of  mutual  pilfering  and 
agree  upon  an  international  copyright  at 5t,  a  large  ad¬ 
ditional  market  for  such  a  work  will  be  thrown  open  on 
the  other  side  of  the  Atlantic.  The  completion  of 
“  Watts’s  Dictionary,”  by  a  supplementary  volume  and 
general  index,  would  form  a  grand  basis  for  the  commence¬ 
ment  of  a  journal  of  the  kind,  and  successive  editions  of 
the  dictionary  might  then  present  the  scientific  public 
periodically  with  a  digest  of  the  recent  acquisitions 
which  the  science  had  gained.  Mr.  Watts’s  most 
valuable  habit  of  quoting  the  original  memoirs  with 
chapter  and  verse  upon  every  occasion,  renders  his  book 
particularly  suitable  to  be  the  starting  point  of  such  a 
series. 

The  following  may  be  cited  as  good  examples  of  the 
theoretical  and  methodological  articles  of  the  book  : — 
‘Acids,’  ‘Classification,’  ‘  Formulae,  Rational,’  ‘Nomen¬ 
clature,’  ‘Notation,’  and  ‘Salt,’  by  Professor  Foster; 
‘Atomic  weights,’  ‘Equivalents,’  and  ‘Metals,  atomic 
weights  and  classification  of,’  by  Professor  Odling ; 
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‘  Metals  and  metalloids,’  by  Dr.  Paul ;  ‘  Organo  metallic 
bodies,’  by  Professor  Frankland  ;  ‘  Isomerism  ’  and 

‘  Secondary  alcohols,’  by  Professor  Wanklyn,  and  ‘Alco¬ 
hols,’  ‘Aldehyds’  (rather  short  and  imperfedt,  with  an 
obvious  error  as  to  oxide  of  ethylene,  but  then  the  word 
begins  with  A),  ‘Atomic  volume,’  ‘Chemical  affiinity,” 
‘Hydrocarbons’  (likewise  too  short),  ‘Isomorphism,’ 

‘  Substitution,’  and  ‘  Types,’  with  many  others,  by  Mr. 
Watts.  It  will  be  seen  that  a  considerable  proportion  of 
this  part  of  the  work  has  fallen  upon  Professor  Foster. 
The  editor’s  choice  has  been  a  wise  one,  for  the  articles 
are  written  with  singular  clearness  and  simplicity,  and 
with  careful  and  thoughtful  study.  ‘  Nomenclature  ’  is  a 
good  sample.  It  begins  in  the  following  words: — 

“Chemical  Nomenclature  is  the  spoken  language  of 
chemistry,  as  the  Symbolic  Notation  is  the  written 
language  of  the  science.  Being  thus  at  once  the  produdt 
and  the  instrument  of  thought  upon  Chemical  subjects,  it 
has  necessarily,  at  every  period  in  the  history  of  the  science, 
refledted  the  general  intellectual  character  of  the  time,  as 
well  as  the  stage  of  development  which  chemistry  had 
reached.” 

Accordingly  the  modern  system  is  introduced  by  a 
learned  and  highly  interesting  historical  sketch,  in  which 
the  successive  changes  which  chemical  names  have  under¬ 
gone,  from  the  Sol  and  Luna  of  the  early  writers  down  to 
the  marvellously  flexible  system  of  the  present  day,  are 
described  so  well  as  to  make  the  story  quite  amusing. 
We  commend  the  introduction  of  these  historical  notices, 
and  are  glad  to  find  that  Professor  Foster  has  adopted  the 
practice  in  several  articles,  and  that  several  other  writers, 
among  whom  we  may  mention  Dr.  Paul,  whose  article — 
“  Gas” — is  entirely  occupied  with  the  history  of  the  sub¬ 
ject,  have  done  the  same. 

We  should  have  felt  it  necessary  to  allude  at  some 
length  to  Dr.  Odling’s  contributions  to  the  work,  if  we  had 
not  done  so  on  a  previous  occasion  (vol.  xiii.,  p.p.  31-57). 
Of  course  they  are  very  good,  and  the  exposition  and 
frank  adoption  of  the  Cannizzarian  system  in  the  last  of 
them  are  admirable  in  every  sense.  Professor  Wanklyn 
does  not  appear  to  have  contributed  very  much,  but  what 
he  has  done  is  good  and  well  written.  Probably  if  he  had 
to  write  the  article  on  “  Isomerism  ”  now  he  would  find 
more  to  say,  but,  having  wisely  abstained  from  mere 
speculation,  he  would  not  find  much  that  required  altera¬ 
tion.  The  article  was  published  in  1864,  while  that  on 
“  Secondary  Alcohols  ’  did  not  appear  till  1866.  Curiously 
enough  these  same  secondary  alcohols,  the  study  of  which 
had  hardly  commenced  when  the  former  article  was 
written,  had  in  the  meantime  thrown  a  most  important 
light  on  the  nature  of  isomerism.  In  the  latter  article 
the  author  has  made  the  mistake  of  not  giving  sufficient 
references.  He  should  moreover  have  explained  the 
nomenclature  which  Kolbe  and  Butlerow  employ.  He 
does  not  even  mention  it,  and  only  alludes  to  trimethyl- 
carbinol  under  the  much  less  significant  name  of  “  Ab¬ 
normal  butylic  alcohol.”  And  lastly,  for  the  sake  of  those 
who  are  not  familiar  with  the  subjedt,  he  should  have 
given  the  names,  and  not  merely  the  formulae  of  the  com¬ 
pounds  concerned  in  the  genesis  of  the  alcohols,  especially 
as  the  formulae  are  of  a  different  kind  from  those  usually 
employed  in  the  book.  Professor  Frankland’s  article  on 
the  “  Organo-metallic  bodies,”  calls  for  no  remark,  it 
being  simply  a  condensed  and  corredted  reproduction  of 
his  well-known  ledture  delivered  to  the  Chemical  Society, 
June  7,  i860,— a  ledture  which  was  published  in  the 
Society's  Journal,  and  which  is  familiar  to  every  chemist 
in  England. 

Turning  now  to  the  descriptive  articles,  which  constitute 
the  great  bulk  of  the  book,  we  find  very  much  to  admire 
and  very  little  to  find  fault  with — so  little,  indeed,  that  we 
do  not  care  to  find  fault  at  all.  It  is  indeed  unnecessary  to 
say  much  about  them,  for  nearly  all  our  readers  know  the 
book,  and  have  been  using  it  constantly  for  years,  and 
those  who  have  not  taken  in  the  monthly  parts  will  soon 
find  themselves  compelled  to  buy  the  complete  work. 


Nearly  the  whole  of  this  portion  of  the  work  is  from  the 
pen  of  Mr.  Watts;  but  he  has  received  valuable  assist¬ 
ance  in  a  few  important  subjedts,  of  which  the  following 
will  serve  as  samples : — Amyl  and  its  associates,  by 
Professor  Guthrie  ;  “Atmosphere,”  by  Professor  Roscoe  ; 
the  Ammonia  and  Benzoic  series,  by  the  late  Mr.  Con- 
ington  ;  Bismuth,  and  the  Butylic  series,  by  Dr.  Atkin¬ 
son  ;  “  the  Hexyl  group,”  by  Professor  Wanklyn ; 

“Naphthaline,”  by  Mr.  Greville  Williams;  and  the 
ladtic  series,  by  Professor  Foster.  The  late  Mr.  Long 
was  also  a  useful  contributor,  and  in  illustration  of  his 
style  we  may  refer  to  the  articles  “Blood,”  “Casein,” 
“  Fibrin,”  “  Milk,”  “  Gelatin,”  and  “  Garnet.” 

The  following  are  some  of  the  chief  articles  on  analyti¬ 
cal  chemistry.  They  are  all  excellent,  and  so  nearly 
equal,  that  it  would  be  unfair  to  single  out  any  one  of 
them  for  praise  : — “  Analysis,  inorganic,”  by  Mr.  Coning- 
ton,  who  wiesly  left  quantitative  analysis  to  separate 
articles  ;  “  Analysis,  (organic),”  a  full  and  lucid  treatise, 
by  Mr.  Watts  ;  “  Analysis  (volumetric)  of  liquids  and 
solids,”  (Mr.  Dittmar) ;“  Analysis  (volumetric)  of  gases,” 
(Dr.  Russell)  ;  “  Spedlral  analysis,”  (Professor  Roscoe). 
Our  limits  make  it  impossible  for  us  to  do  more  than 
give  the  titles  of  these  papers. 

Another  large  portion  of  the  book  is  occupied  with  the 
various  branches  of  Applied  Chemistry.  In  spite  of  the 
immense  interest  and  importance  of  these  subjedts,  we  find 
with  regret  that  we  can  do  little  more  than  give  the  names 
of  some  of  the  most  important  articles.  The  reviewer’s 
taste,  in  dealing  with  a  book  of  this  magnitude,  is  indeed 
a  somewhat  unsatisfactory  one.  The  space  at  his  com¬ 
mand  is  hopelessly  inadequate  for  anything  like  a  com¬ 
plete  examination  of  the  work,  and,  wdth  all  his  efforts  to 
distribute  his  notice  fairly,  he  is  sure  to  be  haunted  by  an 
uneasy  feeling  that  he  has  given  too  much  to  some  and 
too  little  to  others. 

Some  of  the  best  articles  in  Physiological  Chemistry  are 
by  Dr.  Michael  Foster,  whose  name  does  not  appear  until 
the  middle  of  the  third  volume.  “  Nutrition,”  “  Respira¬ 
tion,”  “  Muscular  tissue,”  “  Nervous  tissue,”  and  “  Pan¬ 
creatic  juice,”  are  good  examples.  It  is  somewhat 
unfortunate  for  physiologists  that  the  masterly  essay  upon 
nutrition  was  written  just  before  the  publication  of  works 
so  important  as  Ranke’s  “  Essay  on  Tetanus,”  Fick  and 
Wislicenus’s  memoir  on  the  “  Origin  of  Muscular  Power,” 
and  Frankland’s  determination  of  the  Calorific  Value 
of  Food  and  Urea.”  But  the  author  has  reasoned  too 
accurately  to  fall  into  the  error  of  Liebig  and  others,  and 
his  paper  is  therefore  even  now  rather  incomplete  than 
incorredt.  Akin  to  these  subjedts  are  the  various  articles 
upon  vegetable  physiology,  agriculture,  &c.,  which  are 
scattered  through  the  book: — “Nutrition  of  Plants,”  by 
Dr.  M.  Foster  ;  a  very  good  one  on  “  Manure,”  by  Dr. 
Paul;  and  another  on  “  Soils,”  by  Mr.  Watts,  are  among 
the  most  important. 

Of  the  Metallurgical  articles  which  we  meet  with,  the 
following  are  the  chief “  Copper”  (very  clear  and  com¬ 
plete)  and  “  Zinc,”  by  Mr.  Watts  ;  “  Iron  ”  and  “  Silver,” 
by  Dr.  Paul;  “  Lead,”  by  the  late  Dr.  Richardson  (nearly 
70  pages  long  :  excellent,  but  too  technical,  we  think,  for 
a  book  on  chemistry)  ;  “  Tin,”  by  Mr.  Field  ;  and  “  Gold 
Assay,”  by  Mr.  Jevons.  Technology  is  but  slightly  repre¬ 
sented  in  the  book,  the  editor  having  wisely  left  it  to  the 
elaborate  special  treatises  upon  the  subjedt  which  now 
exist.  The  recent  new  edition  of  “  Ure’s  Didtionary  of 
Arts,”  and  the  valuable  work,  founded  on  “  Knapp’s  Tech¬ 
nology,”  of  Richardson  and  Watts,  leave  little  to  desire  in 
this  respedt.  Many  of  the  articles  in  the  work  before  us 
are,  however,  concerned  more  with  technology  than  pure 
chemistry  ;  and  Mr.  Watts’s  papers  on  “  Soap,”  “  Dyeing,” 

“ Alcoholometry,”  &c.  ;  Dr.  Richardson’s  “Potassium- 
salts,  manufadture  of  ”  ;  Mr.  A.  W.  Wills’s  “Coal”  and 
“  Coal-gas  ”  ;  and  Dr.  Paul’s  “  Fuel,”  “  Paraffin,”  “  Peat,” 
and  “  Petroleum,”  will  be  sufficient  to  show  the  manu- 
fadturer  how  large  an  interest  he  has  in  the  book. 
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Explosion  of  Nitroglycerine  in  Belgium.  {  c H j “i yC^ Lz ses w Sj 


It  only  remains  to  us  now  to  notice,  in  few  words,  the 
very  important  and  copious  articles  which  have  been 
allotted  to  Physics.  The  following  list  comprises  the  most 
important  of  them,  arranged  according  to  their  author¬ 
ship  : — “  Crystallography,”  “  Diffusion  ”  (distributed 

through  various  articles"),  “  Electricity,”  “  Light,”  and 
“  Magnetism,”  by  Mr.  Watts  ;  “  Heat,”  and  “  Radiation 
and  Conduction  of  Pleat,”  by  Professor  Foster;  “Gas, 
absorption  of,”  and  “  Light,  chemical  aCtion  of,”  by 
Professor  Roscoe  ;  “  Specific  Gravity,”  by  Mr.  Greville 
Williams;  and  “  Balance,”  “  Clouds,”  “Barometer,”  and 
“  Thermometer,”  by  Mr.  Jevons.  Mr.  Watts’s  contribu¬ 
tions  in  this  department  are  among  the  best  he  has 
written,  and  are  decidedly  superior  to  his  articles  on 
theoretical  chemistry.  He  seldom  expresses  an  opinion 
of  his  own,  but  contents  himself  with  collecting  and 
arranging  with  immense  skill  all  that  is  trustworthy  upon 
the  subject  he  is  treating.  Now  and  then  a  few  words  of 
acute  commentary  occur,  when  they  are  absolutely 
necessary,  but  he  evidently  tries  to  avoid  the  necessity. 
This  is  just  the  way  to  give  the  greatest  value  to  a  book 
of  this  kind.  Original  essays  are  of  course  of  primary  im¬ 
portance  and  utility,  but  a  dictionary  is  not  the  place  for 
them.  The  reader  of  a  dictionary  generally  wants  to  find, 
not  what  some  single  writer  has  said  upon  a  subject,  but 
the  aggregate  of  faCts,  theories,  and  opinions  which  have 
accumulated  up  to  a  certain  date,  and  he  is  sure  to  bless 
the  editor  who  has  been  self-denying  enough  to  sink  his 
own  opinions,  and  to  devote  his  whole  labour  to  the  elucida¬ 
tion  of  the  labours  of  others.  It  is,  perhaps,  not  too  much 
to  say  that  no  man  in  England  is  so  fit  for  the  labour  of  a 
scientific  editor  as  he  to  whom  we  owe  our  dictionary.  Wish¬ 
ing  to  avoid  hyperbolical  praise,  it  is  indeed  difficult  to 
speak  calmly  of  the  service  which  Mr.  Watts  has  rendered 
to  science.  Some  four-fifths  of  the  entire  work  are  from 
his  pen,  and  he  is  therefore  entitled  to  be  considered  as 
the  author,  and  not  the  mere  editor  of  it.  His  learning 
is  universal,  and  not  only  carries  him  through  every 
corner  and  byeway  of  pure  chemistry  but  also  makes  him 
at  home  in  every  one  of  its  branches.  When  we  consider 
that  he  has  contributed  important  articles  in  each  section 
of  chemical  science,  that  he  has  written  with  nearly  equal 
learning  upon  digestion  and  magnetism,  atomic  volumes 
and  soap,  and  that  he  has  besides  had  the  labour  of  com¬ 
piling  nearly  all  the  smaller  articles,  and  of  selecting  and 
arranging  the  whole  book,  we  feel  justified  in  speaking 
with  a  certain  enthusiasm  of  the  chemist  who  has  so  well 
carried  out  so  great  a  work. 

We  have  purposely  said  very  little  of  the  few  faults  and 
omissions  which  we  have  found  in  the  Dictionary.  Of 
course  there  are  some,  but  they  are  few  and  in  most 
cases  trifling  ;  and  as  the  utmost  that  we  could  attempt 
would  be  to  pick  out  an  instance  here  and  there,  as, 
moreover,  a  new  edition  cannot  reasonably  be  looked  for 
for  some  time,  we  see  no  good  that  would  be  served  by  the 
scrutiny.  And  it  is  far  pleasanter,  in  praising  a  good  book, 
to  praise  it  cordially,  without  hypercriticism  or  carping 
reservations.  Every  chemist  who  understands  the  English 
language  will,  we  feel  quite  certain,  join  heartily  in  our 
praise. 


Another  Explosion  of  Nitroglycerine. —We  have 
received  accounts  of  a  disastrous  explosion  caused  by 
this  dangerous  compound  at  Quenast,  in  Belgium.  About 
i, 800  kilos  were  being  conveyed  in  a  waggon  to  the  quarries 
belonging  to  M.  Zaman,  where  it  was  to  be  used  for 
blasting  purposes,  but  while  it  was  being  removed  from 
the  waggon  a  tremendous  explosion  occurred.  Ten 
persons  were  killed  instantaneously.  A  large  store  close 
by  was  quite  destroyed,  and  the  houses,  trees,  and  fields 
within  an  area  of  500  yards  were  devastated.  Fortunately 
the  quarrymen  were  not  at  work  at  the  time,  or  the  ex¬ 
plosion  would  have  been  a  still  greater  calamity,  there 
being  about  700  men  employed  in  the  works. 


CORRESPONDENCE. 


DEATH  FROM  CARBOLIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Will  you  kindly  allow  us  sufficient  space  to 
say  that  the  jury’s  verdict  on  the  cause  of  Mr.  Berger’s 
death  is  evidently  in  error  where  it  states  that  the 
inhalation  of  carbolic  acid  produced  the  lamentable 
result. 

Our  workmen  frequently  inhale  carbolic  acid  in  very 
large  quantities  during  the  process  of  its  manufacture,  and 
we  have  not  known  a  single  instance  of  ill-effeCt  therefrom  ; 
and  we  can  also  state  that  it  has  been  most  extensively 
used  in  proper  inhalers  for  several  years  in  the  cure  of 
consumption,  throat  and  chest  diseases. 

To  us  it  is  very  evident  that  Mr.  Berger  died  from  the 
effeCls  of  accidentally  drinking  carbolic  acid,  and  had 
any  one  been  at  hand  to  administer  promptly  a  mixture 
of  sweet  oil  and  castor  oil,  his  life  might  possibly  have 
been  saved.- — -We  are,  &c., 

F.  C.  Calvert  &  Co. 

Manchester. 


HIGH  CHEMICAL  FORMULAE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  to  correct  an  error  committed  by  me  in  the 
course  of  the  discussion  at  the  last  meeting  of  the 
Chemical  Society. 

Sir  B.  Brodie  describes  in  his  papers  the  ethylic  ether 
of  one  of  the  wax-acids,  and  not  the  acetate  of  a  wax- 
alcohol.  By  a  strange,  but  intelligible  oversight,  I  had 
confounded  the  one  with  the  other.  This  mistake,  which 
is  here  rectified,  has,  as  will  be  obvious,  no  influence  on 
the  main  questions  which  were  before  the  Society. 

When  I  have  leisure,  I  may  possibly  set  to  work  to  pre¬ 
pare  acetate  of  melissyl  by  the  process  sketched  out  by 
me. — I  am,  &c., 

J.  Alfred  Wanklyn. 

London  Institution, 

June  29,  1868. 


MISCELLANEOUS. 


Chemical  Society  at  Newcastle — We  are  glad  to 
hear  that,  at  a  meeting  held  on  Monday  evening  last,  at 
the  Literary  and  Philosophical  Institution,  under  the 
presidency  of  Sir  William  Armstrong,  K.C.B.,  it  was  de¬ 
cided  to  form  a  “  Newcastle  Chemical  Society.”  Meetings 
are  to  be  held  monthly  from  October  to  March.  Messrs. 
E.  J.  J.  Broweil,  R.  Calvert  Clapham,  H.  B.  Brady,  A. 
Friere  Marreco,  J.  W.  Swan,  J.  Pattinson,  B.  S.  ProCtor, 
W.  H.  Richardson,  and  Dr.  Lunge,  were  constituted  a 
committee  to  make  the  necessary  arrangements. 

Death  of  Professor  Matteucci. — The  Italian  papers 
record  the  death  of  Professor  Matteucci  on  Friday  morn¬ 
ing  last,  at  Florence,  after  a  short  illness.  The  deceased 
was  an  Italian  senator  and  Minister  of  Public  Instruction, 
in  which  capacity  he  was  very  aCtive  in  promoting  the  ex¬ 
tension  of  education.  But  he  was  better  known  as  a  man 
of  science  than  as  a  politician  or  a  minister.  He 
obtained,  in  1844,  the  prizes  of  the  French  Academy  of 
Sciences  and  the  Copley  Medal  of  the  Royal  Society  for 
his  investigations  in  eleCtro-physiology.  His  “  Lectures 
on  Physics  ”  passed  through  four  editions.  He  published 
also  “  A  Manual  of  Telegraphy,”  “  A  Treatise  on  EleCtro- 
physiological  Phenomena,”  “  Elements  of  Electricity  as 
applied  to  the  Arts,”  and  “  Lectures  on  the  Physico¬ 
chemical  Phenomena  of  Living  Bodies,”  which  has  been 
translated  into  English  and  French. 


Notes  and  Queries — Contemporary  Scientific  Press. 
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Chemical  News,  ) 

July  3,  1868.  I 

Utilisation  of  Sewage. — Some  experiments  just  com¬ 
pleted  at  Tottenham  seem  likely  to  throw  some  light  on  this 
question.  A  new  mixture  of  several  chemical  ingredients 
introduced  by  Mr.  Sillar  has  been  tried  on  a  large  scale, 
and  with  considerable  success,  the  impurities  being  pre¬ 
cipitated  more  rapidly  than  by  either  the  alum  or  the  lime 
process.  The  proportion  of  the  organic  matter  carried 
down  is  very  large,  and  85  per  cent  of  the  ammonia  is 
fixed.  At  Tottenham  a  5000  gallon  tank  was  filled  and 
precipitated  eight  times  in  succession,  the  average  time 
occupied  being  but  little  more  than  20  minutes.  The 
analysis  of  the  supernatant  water  shows  that  it  contains 
but  2  grains  per  gallon  more  organic  water  than  the 
Tottenham  water  supply,  and  of  its  saline  constituents  by 
far  the  larger  proportion  is  common  salt — the  refuse  of  a 
manufactory.  The  mud  has  since  been  dried,  and  weighs 
about  8  cwt.  It  contains  enough  ammonia  to  make  it  in 
all  probability  a  marketable  article  ;  and  its  value  is  ex¬ 
pected  to  pay  all  expenses.  40,000  gallons  were  after¬ 
wards  purified  in  a  larger  tank,  the  time  occupied, 
including  filling,  was  less  than  an  hour  ;  tlie  water  was 
almost  free  from  either  taste  or  smell.  Some  larger  ex¬ 
periments  are  about  to  be  tried  under  the  direction  of  Mr. 
Wigner  in  another  town. 

ABSTRACT  OF  ANALYSIS  OF  SEWAGE,  &C. 

Mr.  Sillar' s  Process. 

Average 


Average 

Water 

Tottenham 

Sewage. 

from 

Water. 

Total  solid  matter,  per  gallon 

203*89 

Sewage. 

8l-g6 

48-70 

Organic  matter  . 

I0Q-20 

14-62 

n‘31 

Ammonia  . 

3‘97 

•584 

— 

Phosphoric  acid . 

7'23 

— 

— 

Common  salt . 

57-10 

57‘5 1 

g-2i 

Silica,  alumina,  and  various 
salts  . 

30-36 

9-82 

28-18 

MANURE  OR  SEWAGE  RESIDUE. 


Water .  4*45 

Organic  matter  containing  ammonia  2*37  20-05 

Phosphoric  acid .  5-33 

Sulph.  Lime .  1-67 

Silica,  alumina,  and  various  salts  . .  . .  68-50 


IOO'OO 

Behaviour  of  Albumen  and  Fibrin  in  Air  free  from 
Dust. — Dr.  Gunning  relates  a  remarkable  instance  of  the 
different  behaviour  of  these  two  substances  ;  in  the  year 
1862  he  repeated  some  of  the  well  known  experiments  of 
Pasteur  concerning  the  behaviour  of  some  organic  sub¬ 
stances  prone  to  rapid  decomposition,  while  kept  in  air 
free  from  dust,  and  so  that  dust  can  have  no  access  to 
the  substances  under  trial.  In  the  above-named  year 
Dr.  G.  took  fibrin  obtained  from  blood  by  agitating  it  with 
small  twigs  and  washing  it  with  water;  it  was  then  placed 
in  bottles  (ordinary  large  water  bottles  of  from  2  to  3  litres 
cubic  capacity)  covered  with  water,  while,  afterwards,  in 
the  neck  of  the  bottle  a  piece  of  cotton  wool  was  placed  ; 
a  rapid  current  of  steam  was  now  passed  into  the  bottle 
through  a  glass  tube  which  reached  to  the  bottom  of  the 
bottle,  and  continued  for  about  20  minutes  ;  the  tube  was 
carefully  raised  while  steam  was  yet  passing  and  without 
disturbing  the  tuft  of  cotton,  immediately  after  the  neck 
and  mouth  of  the  bottle  was  covered  over  with  a  piece  of 
filtering  paper,  and  the  bottle  left  to  itself.  At  the  end  of 
1867,  the  water  standing  over  the  fibrin  had  not  even 
become  turbid,  and  the  fibrin  itself  was  unaltered.  A 
similar  experiment,  made  with  albumen  (obtained  from 
eggs  by  diluting  the  white  of  eggs  with  water,  filtration, 
coagulation  by  heat,  and  addition  of  a  few  drops  of  acetic 
acid,  and.  careful  washing  of  the  coagulum  previous  to 
being  placed  in  a  bottle,  in  a  similar  manner  as  just 
described  for  fibrin),  proves  also,  at  the  end  of  the  year 
1867,  that  under  the  same  circumstances  albumen  always 
undergoes  a  change,  but  one  essentially  different  from 
that  which  it  undergoes  when  exposed  to  ordinary  air. 


No  infusoria,  or  mouldiness  is  seen;  the  albumen  becomes 
slowly  dissolved  and,  provided  the  bottle  is  not  exposed  to 
light,  the  resulting  liquid  is  hardly  more  than  just  yellow¬ 
ish  coloured,  but  milky  ;  no  sulphuretted  hydrogen  is 
given  off,  but  the  sulphur  originally  contained  in  the 
albumen  is  found  as  sulphuric  acid.  The  liquid  contains, 
moreover,  ammonia,  butyric  and  valerianic  acids  ;  on 
evaporation  it  yields  a  substance  which  represents,  in  bulk 
and  weight,  only  a  small  portion  of  the  albumen  originally 
submitted  to  the  experiment. 


NOTES  AND  QUERIES. 


Analysis  of  Iron  Ores.— I  have  hit  upon  a  “  dodge  ”  lately  which 
saves  a  great  deal  of  time  in  the  analysis  of  some  kinds  of  ferruginous 
minerals.  On  attempting  to  dissolve  in  HC1,  a  certain  residue 
remains  (with  hematite  ore,  for  instance)  ;  and  it  is  rather  a  long 
process  to  have  recourse  to  fusion  with  sodic  carbonate  to  separate  the 
silica  and  iron.  I  tried  fusion  with  bisulphate  of  potassa  at  a  dull  red 
heat,  which  converts  the  iron  into  a  sulphate,  leaving  the  silica  beauti¬ 
fully  white.  The  time  is,  for  1  grm.  of  mineral,  about  10  to  15  minutes. 
Should  sulphur  and  phosphorus  be  required,  they  may  be  obtained  by 
drenching  a  sample  with  fuming  nitric  acid,  and  manipulating  in  the 
ordinary  manner.  The  residue  may  then  be  treated  with  bisulphate,  to 
separate  the  remainder  of  the  iron  from  the  silica. — W.  M.  B. 

Printing  Ink. — Is  there  any  method  of  extradting  printing  ink 
from  paper,  and  if  more  than  one,  which  is  best  ?— Paper-maker. 

Size  for  Velvet. — I  want  a  very  adhesive  size  by  whieh  I  can 
attach  either  gold  or  silver  leaf  on  velvet  pile.  The  size  must  not 
injure  the  metals  attached,  nor  the  velvet,  and  to  be  worked  cold 
when  applied. — D.  C. 

Colour  of  Oil. — It  is  well  known  that  few  liquid  oils  retain  their 
normal  colour  for  any  length  of  time,  especially  if  exposed  to  the 
light,  and  in  consequence  of  this,  frequent  disputes  arise  in  commerce 
between  buyers  and  sellers  on  oil  contracts.  It  is  very  desirable  for 
this  and  other  reasons,  to  be  able  to  prepare  a  coloured  chemical 
solution,  which  might  by  dilution,  or  otherwise,  be  made  to  represent 
say — refined  petroleum,  heavy  and  light  ;  refined  coal  oil,  ditto  ;  re¬ 
fined  rape  oil ;  refined  cotton  seed  oil,  See. ;  and  at  the  same  time 
remain  permanent  whether  kept  in  the  light  or  dark.  Perhaps  some 
reader  of  the  Chemical  News  could  assist  us  in  this  matter  ?— Oil 
Refiner. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


(Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  ba 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”) 


Comptes  Rendus. 

March  16,  1868. 

Payen,  “  A  Method  of  Extradting  Cellulose  in  an  unaltered  condition 
from  the  Epidermis  of  Plants.”  A.  Strecker,  “  On  a  new  Mode  of 
Formation  of  Organic  Sulpho-acids.  On  the  Transformation  of  Uric 
Acid  into  Glycocol.”  C.  Friedel  and  A.  Ladenburg,  “  On  an  Oxy¬ 
chloride  of  Silicium.”  A.  Bechamp,  “  On  the  Redudtion  of  Nitrates 
and  Sulphates  in  certain  Fermentations.”  Maumene,  “  Note  on  the 
Composition  of  the  Potash  obtained  from  Suint,  apropos  of  Chevreul’s 
paper  1  On  Manures,  &c.’  ” 

March  23,  1868. 

Chevruel,  “  On  the  Presence  of  Copper  in  Organised  Bodies.” 
Berthelot,  “On  the  Pyrogenous  Hydrocarbons.”  A.  Descamps, 
“  On  the  Double  Cyanides  analogous  to  the  Ferrocyanides  and 
Ferricyanides.”  L.  Sauvage,  “  Note  apropos  of  Houzeau’s  Papers 
respedting  the  Decomposition  of  Iodide  of  Potassium  by  .Sulphuric 
Acid.” 

Annalen  dcr  Chcmie  und  Pharmacic. 

March,  1868. 

A.  Butlerow  and  M.  Ossokin,  “  On  the  Synthesis  of  Alcohols,  and 
on  the  Chemical  Constitution  of  Ethylene.”  A.  Butlerow,  “  On 
some  Hydrocarbons  of  the  Series  CkH2».”  A.  Popoff,  “  On  the 
Isomerism  of  the  Ketones.  On  Ethyldimethylcarbinol.”  R.  Otto, 
“On  some  Derivatives  of  Benzol  and  Toluol.”  H.  Limpricht  and 
H.  Schwanert,  “  On  some  Compounds  of  the  Toluol  Series.”  R. 
Otto,  “  Note  on  the  Adtion  of  Nascent  Hydrogen  on  Benzoglycolic 
Acid.”  A.  W.  Hofmann,  “On  the  Preparation  of  Methylic  Alde¬ 
hyde.”  E.  Erlenmeyer,  “On  the  Dicarbonic  Acids  obtained  from 
Chloride  of  Ethylidene."  A.  Froehde,  “Note  on  a  new  Readtion  of 
Albuminoid  Substances.” 

Annales  dc  Cliimie  ct  de  Physique. 

February,  1868. 

A.  Houzeau,  “  On  the  Estimation  of  Minute  Quantities  of  Peroxide 
of  Hydrogen.”  Berthelot,  “  On  some  Chemical  Apparatus (1)  An 
Improved  Gas  Lamp;  (2)  Pipette  for  Transferring  Gases;  (3)  An 
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Apparatus  for  Decomposing  Formic  Acid ;  (4)  An  Apparatus  for  the 
Synthesis  of  Acetylene.  A  new  Thermometer  for  indicating  Tempera¬ 
tures  above  the  Boiling  Point  of  Mercury.”  Thxercelin,  “  On  the 
Nitrate  of  Soda  Deposits  of  the  Province  of  Tarapaca,  Peru.” 

Comptes  Rendus. 

March  30,  1868. 

P.  Schutzenberger,  “  On  aNew  Platinum  Compound.”  Terreil, 
“On  the  Analysis  of  Minerals:  Adtion  of  Ammoniacal  Salts  on 
Native  Carbonates.”  H.  Debray,  “  Researches  on  the  Combinations 
of  Molybdic  Acid  with  Phosphoric  Acid.”  A.  Houzeau,  “  Answer  to 
!L.  Sauvages’s  Remarks  on  the  Author’s  Papers  respecting  the  De¬ 
composition  of  Iodide  of  Potassium  by  Sulphuric  Acid.” 

Poggendorff’s  Aunalen  der  Physik. 

No.  2.  1868. 

P.  Groth,  “Contributions  to  the  Knowledge  of  the, Perchlorates  and 
Permanganates.”  A.  Foster,  “An  Account  of  some  Methods  of 
Preparing  Phosphorescent  Compounds.”  W.  Muller,  “On  the 
Method  of  Preparing  and  Properties  of  Soft  Yellow  Sulphur.” 
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Water  of  the  Mineral  Spring  of  Villa  Salice,  near  Voghera,  Piedmont,” 
Debray,  “Researches  on  Dissociation.”  E.  Bourgoin,  “On  the 
Electrolysis  of  Camphoric  Acid.”  Berthelot,  “  A  General  Method 
for  Reducing  and  Saturating  Organic  Compounds  with  Hydrogen. — 
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corroborate  the  theory  you  have  started,  but  without  some  experi¬ 
mental  evidence  we  must  decline  to  fill  our  pages  in  the  way  you 
propose. 

A  Soap  Maker,  who  forwards  a  letter  asking  for  detailed  information 
respecting  various  kinds  of  soap,  is  informed  that  such  queries  arc 
considered  not  to  fall  within  the  province  of  our  Notes  and  Queries. 
An  advertisement  will  doubtless  procure  the  desired  information. 
Druggist. — See  answer  to  “  Soap  Maker.” 

W.  B.—i.  Dissolve  the  white  lead  in  acetic  acid ;  an  insoluble 
residue  will  denote  impuritju  2.  “  Fresenius’s  Quantitative  Analysis,” 
published  by  Churchill. 

Xylol. — The  new  green  aniline  dye. 

J.  Brode  &  Co. — We  will  endeavour  to  ascertain  the  address  re¬ 
quired. 

C.  G.  G. — Apply  to  Asher’s,  Bedford  Street,  Covent  Garden. 

D.  Hoivell.- — “  Roscoe’s  Chemistry,”  published  by  Macmillan. 
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enclosure);  M.  Holdsworth  (with  enclosure);  Professor  Heaton  (with 
enclosure);  D.  Clifton  ;  J.  Hunter,  M.A.  (with  enclosure)  ;  W.  White 
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ON  A  NEW  AMMONIATED  CHLORIDE  OF  ZINC. 

By  EDWARD  DIVERS,  M.D,  F.C.S. 

Ledturer  on  Natural  Philosophy,  Charing  Cross  Hospital  Medical 

School. 


In  an  investigation  (still  in  progress)  of  what  appears  to  be 
a  new  class  of  zinc  compounds,  I  found  it  desirable  to 
make  myself  familiar  with  the  ammoniated  chlorides  of 
zinc.  Three  of  these  have  been  described  by  Sir  Robert 
Kane,  namely,  a  monammoniated,  diammoniated,  and  a 
tetrammoniated  zinc  chloride,  zinc  being  treated  as  di¬ 
atomic.  I  have  obtained  another,  a  pentammoniated 
chloride.  To  obtain  it,  solid  zinc  chloride  is  dissolved  in 
the  strong  solution  of  ammonia  of  commerce,  and  as  the 
solution  of  the  first  portions  of  chloride  is  attended  with 
a  marked  rise  of  temperature,  it  is  advisable  to  add  the 
salt  gradually,  to  close  the  vessel  tightly  to  prevent  ex¬ 
pulsion  of  the  ammonia,  and  to  cool  the  vessel  by  a  stream 
of  cold  water.  When  the  solution  of  the  zinc  chloride 
becomes  exceedingly  slow,  ammonia  gas  is  passed  into 
the  liquid.  If  this  is  kept  cool  a  crystalline  precipitate 
soon  forms  ;  if,  on  the  contrary,  the  liquid  is  not  kept  cool 
by  the  application  of  external  cold,  the  liquid  usually  re¬ 
mains  clear  for  some  time.  When  the  liquid  in  the  cold  state 
contains  a  moderate  amount  of  deposit,  the  passage  of 
ammonia  into  it  must  be  stopped  ;  then  on  closing  the 
vessel  containing  it,  and  heating  gently  and  shaking,  the 
crystalline  deposit  may  be  redissolved.  On  cooling,  the 
solution  gradually  yields  the  new  chloride  in  large  crystals 
of  remarkable  appearance.  They  are  regular  oCtohedra, 
with  perfect  angles  and  edges,  but  with  deficient  faces  ; 
that  is  to  say,  the  faces  are  hollowed  out  in  a  series  of 
steps  from  the  edges  to  the  centre  of  the  face,  so  as  to 
exhibit  a  structure  similar  to  that  seen  in  the  hollow 
pyramidal  crystallisations  of  sodic  chloride.  The  mode 
in  which  such  crystallisations  of  sodic  chloride  are  pro¬ 
duced  is  well  known  to  be  the  formation  of  a  small  cube 
of  the  salt  at  the  surface  of  the  brine,  to  which  it  adheres 
by  one  of  its  faces,  causing  a  depression  in  the  fluid 
surface  because  of  its  density,  and  then  the  gradual  ad¬ 
dition  to  the  upper  external  edges  of  the  crystallisation  of 
successive  square  courses  of  the  sodic  chloride.  The 
formation  of  the  hollow  faces  of  the  oCtohedra  of  the 
new  ammoniated  chloride  of  zinc  is  apparently  partly 
similar  to  this — comparatively  large  crystals  sometimes 
hanging  from  the  surface  of  the  mother  liquor  by  a  hollow 
face.  But  then  all  the  faces  of  these  oCtohedra  are  thus 
hollowed  out  so  that  their  formation  can  have  no  necessary 
connection  with  crystallisation  at  the  surface  of  the  fluid  ; 
and  to  make  the  crystals  of  sodic  chloride  similar  in  their 
hollowed  form  to  these  odtohedra,  the  cubical  piece  at  the 
apex  of  the  p)'ramid  would  have  to  be  the  centre  and 
common  apex  of  six  such  pyramids  united  in  the  form  of  a 
cubical  flock  with  hollowed  faces. 

The  crystals  of  this  ammoniated  zinc  chloride  give  rise 
by  their  shape  to  a  lively  display  of  the  prismatic  colours 
while  they  remain  immersed  in  their  mother  liquor,  and  are 
further  distinguished  from  most  crystalline  bodies  by  being 
almost  non-adherent  to  the  vessel  in  which  they  form, 
and  to  each  other,  rolling  about  as  the  vessel  is  inclined. 

I  have  mentioned  that  the  crystals  are  large.  I  may  add 
in  illustration  that  the  largest  of  those  formed  in  a  night 
in  about  50  cubic  centimetres  of  liquor,  and  perfect  of  its 
.kind,  measured  8  m.m.  in  the  edge.  Exposed  to  the  air 
they  evolve  ammonia,  lose  their  lustre  and  transparency, 
and  become  eroded,  thus  indicating,  perhaps,  a  composite 
structure.  The  eroding  agent  is  undoubtedly  the  mother 
liquor  which  adheres  to  them  when  they  are  taken  out  of 
it,  for  this,  by  losing  soirse  of  its  ammonia,  at  once  becomes  ! 


a  powerful  solvent  of  them,  as  is  shown  in  another  way  as 
follows: — If  to  the  ammoniacal  liquid  filled  with  these 
crystals  some  solid  zinc  chloride  be  added,  both  it  and 
the  crystals  dissolve,  even  if  these  are  in  such  quantity  as 
to  make  the  whole  semi-solid,  the  zinc  chloride  added 
combining  with  some  of  the  ammonia  of  the  ammoniated 
zinc  chloride.  The  crystals  attract  moisture  from  the 
atmosphere  as  well  as  evolve  ammonia, — at  first  losing 
weight  and  then  increasing  till  they  exceed  their  first 
weight,  and  at  the  same  time  partially  liquefying. 
Whether  the  undecomposed  salt  is  deliquescent  it  seems 
hardly  possible  to  determine.  They  dissolve  very  rapidly 
in  water,  forming  a  clear  solution  till  largely  diluted.  The 
results  obtained  by  the  analysis  of  this  chloride  are  quite 
sufficient  to  determine  its  composition,  but  it  was  found 
to  be  very  difficult  to  prepare  it  for  examination  because 
of  its  instability.  The  crystals  were  removed  from  their 
mother  liquor,  and,  without  washing,  dried  as  rapidly  as  pos¬ 
sible  between  folds  of  bibulous  paper.  One  sample  gave  the 
following; — -269  gramme  distilled  with  potash  gave  a  dis¬ 
tillate  which  showed  by  its  neutralising  power  the  presence 
of  *09435  gramme  ammonia.  ‘2372  gramme  dissolved  in 
nitric  acid,  and  neutralised,  indicated,  with  a  volumetric 
solution  of  silver,  the  presence  of  *07318  gramme  chlorine. 
Another  sample  dried  with  great  rapidity,  and  imperfectly, 
gave  the  following  results  :  *7769  gramme  gave  by  the 
volumetric  method  '27557  gramme  ammonia.  *22215 
gramme  indicated  by  the  volumetric  solution  of  silver 
the  presence  of  *06534  gramme  of  chlorine.  The  sub¬ 
stance  is  therefore  the  pentammoniated  zinc  chlorine 

Second  Sample. 

, _ X _ 

III.  IV.  Calculated 

3  5 '47  35'57 

29*41  29*68 

I  believe  that  I  have  also  obtained  a  hexammoniated 
zinc  chloride  ;  but  the  difficulty  of  preparing  it  for  analysis 
prevents  me  from  being  able  to  speak  positively  at  present. 


ON  THE  RATE  AT  WHICH  CHEMICAL  ACTIONS 

TAKE  PLACE. 

By  A.  VERNON  HARCOURT,  Esq.,  M.A., 

Secretary  of  the  Chemical  Society. 

The  science  of  Chemistry  may  be  defined  as  the  science 
which  investigates  the  relations  of  the  different  kinds  of 
matter  one  to  another.  The  conception  of  different  kinds 
of  matter — each  of  which  has  its  particular  character,  its 
own  colour  and  crystalline  form,  its  own  hardness  and 
brittleness,  or  the  reverse,  its  own  conducting  powers,  its 
own  specific  heat  and  specific  gravity,  and  many  other 
peculiarities  of  its  own,  and  each  of  which  is  homo¬ 
geneous,  the  smallest  particle  having  all  these  properties 
equally  with  the  largest  mass — is  the  fundamental  con¬ 
ception  of  chemistry. 

And  the  whole  world  to  a  chemist  is  only  a  mixture  of 
such  different  kinds  of  matter,  whose  mode  of  aggregation 
has  been  and  is  being  determined  by  physical  and  vital 
forces  which  arc  foreign  to  his  science,  but  whose  resem¬ 
blances  and  differences,  and  whose  changes  under 
changed  conditions,  or  by  contaCt  one  with  another,  form 
the  subject  of  his  study. 

In  the  study  of  any  chemical  change  there  are  two  things 
to  be  discovered  :  first,  the  result  of  the  change — what 
kinds  of  matter  have  ceased  to  exist  and  what  have  come 
into  existence  ;  and,  secondly,  the  course  of  the  change  ; 
as  to  which  such  inquiries  as  the  following  present  them¬ 
selves — at  what  rate  does  the  change  occur,  and  under 
what  conditions  ?  Is  it  simple,  or  does  it  consist  of  several 
changes  ?  Are  these  dependent  or  independent,  successive 
or  simultaneous  ? — with  many  others  of  a  more  hypo¬ 
thetical  kind  as  to  the  molecular  nature  of  the  change 
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A  familiar  example  of  this  two-fold  nature  of  chemical 
inquiry  may  be  drawn  from  the  case  of  a  fire,  a  chemical 
change  which  has  been  more  watched  than  any  other. 
We  know  all  that  is  to  be  known  as  to  the  result  of  the 
change,  when  we  have  discovered  that  the  coals  are  a 
mixture  of  various  hydrocarbons  with  a  small  quantity  of 
metallic  salts,  that  the  air  is  a  mixture  of  oxygen  and 
nitrogen,  and  that  when  the  fire  has  burnt  out,  there 
exists,  instead  of  so  much  coal  and  so  much  air,  a  quantity 
of  carbonic  acid  and  water,  the  salts,  which  form  the  ash, 
and  the  nitrogen  remaining  mainly  as  they  were.  But 
there  is  still  much  besides  this  to  be  found  out  as  to  the 
burning  of  the  fire.  How,  for  example,  is  the  rate  at 
which  it  burns  affeCted  by  the  draught,  or  by  the  density 
of  the  air,  or  by  the  breaking  up  of  the  fuel,  or  by  access 
of  the  sun’s  rays  ?  What  are  the  substances  formed  from 
the  heated  coal  which  actually  burn  ?  Does  the  reduction 
of  the  products  of  combustion  by  carbon  play  an  important 
part  in  the  phenomenon  ?  Such  questions  as  these  relate 
to  the  course  of  the  chemical  change. 

The  two  lines  of  inquiry  thus  indicated  have  been  pur¬ 
sued  with  very  unequal  vigour.  The  study  of  the  results 
of  chemical  aCtion  has  engrossed  the  attention  of  chemists 
almost  to  the  exclusion  of  the  study  of  their  course. 
And,  indeed,  so  great  is  the  number  of  different  kinds  of 
matter,  all  capable  of  undergoing  a  multitude  of  changes 
by  the  adtion  of  heat  or  eledtricity,  or,  by  contadt  with 
others,  giving  rise  thus  to  new  kinds  of  matter  capable  of 
similar  changes,  that  this  part  of  the  science  appears 
absolutely  boundless.  The  diredtion  which  chemistry  has 
taken  in  consequence  of  this  superabundance  of  materials 
may,  perhaps,  be  contrasted  with  that  taken  by  physical 
science.  If  the  number  of  distindt  physical  forces  met 
with  in  nature,  such  as  gravity,  magnetism,  eledtricity, 
heat,  light,  &c.,  instead  of  being  quite  a  small  number,  had 
been  a  large  number,  and  these  forces  had  proved  to  be 
convertible  not  only  one  into  another,  but  into  an  infinite 
variety  of  other  distindt  forces,  physical  experimentalists 
might  have  occupied  themselves  wholly  with  establishing 
the  transmutations  of  one  kind  of  force  into  another  and 
creating  new  modes  of  force,  instead  of  studying  minutely, 
as  they  have  done,  the  conditions  under  which  the  existing 
forces  are  produced,  and  the  laws  which  govern  their  dis¬ 
tribution  and  transformation. 

It  is,  however,  not  only  the  vastness  of  the  chemical 
field,  and  the  particular  satisfaction  which  so  solid  a  result 
as  the  creation  of  a  new  kind  of  matter  brings  to  the  mind 
of  the  investigator,  which  has  led  to  the  negledt  of  the 
study  of  the  course  of  chemical  changes.  This  study  is 
beset  with  peculiar  difficulties,  and  indeed,  out  of  the  vast 
number  of  chemical  changes  whose  results  are  known, 
there  are  but  very  few  whose  course  can  readily  be 
observed.  The  principal  reason  of  this  is  the  velocity  with 
which  such  changes  take  place  ;  and  this  velocity  is  apt  to 
be  the  greatest  in  the  case  of  the  simple  chemical  actions 
which  are  most  suitable  for  investigation.  Either,  then, 
we  must  contrive  some  mode  of  estimating  a  very  great 
velocity,  as  has  been  done  for  the  measurement  of  the  rate 
at  which  light  and  eledtricity  travel,  or  we  must  seledt  a 
change — and  this  the  variety  of  chemistry  makes  possible 
— which  proceeds  at  a  rate  convenient  for  observation. 

Examples  of  the  different  velocity  of  chemical  changes 
are  furnished  by  the  precipitation  of  a  barium  and  of  a 
calcium  salt  from  their  solutions  upon  the  addition  of  a 
sulphate.  With  the  former,  the  change  is  apparently 
instantaneous.  The  result  is  known,  but  the  course  can¬ 
not  be  observed.  With  the  latter  the  change  is  gradual, 
and  it  would  be  possible  to  determine  its  rate  at  different 
temperatures  and  with  different  quantities  of  the  two  salts 
in  solution. 

The  decomposition  of  a  hyposulphite  in  an  acid  solution 
is  another  example  of  a  gradual,  observable  change. 

We  may  compare,  also,  the  redudtion  of  a  chromate  by 
a  sulphite  and  by  an  oxalate.  The  former  occupies  no 
appreciable  time  ;  the  adtual  time  is,  doubtless,  greater  in 
a  more  dilute  solution  and  at  a  lower  temperature,  but  we 


cannot  discern  any  difference.  But  with  an  oxalate  for 
reducing  agent,  though  the  final  result  of  the  change  is 
the  same,  the  adtion  takes  a  long  time  to  accomplish  itself, 
and  it  would  be  quite  practicable  to  observe  in  what  way 
different  circumstances  affedt  its  rate. 

But  in  order  to  discover  the  laws  which  govern  the  rate 
of  any  chemical  change,  some  exact  mode  of  measuring 
the  rate  is  necessary.  It  remains  to  show  how  this  may  be 
accomplished  in  certain  cases* 

A  solution  of  ammonium  nitrite,  heated  to  a  tempera¬ 
ture  of  about  8o°  C.  in  a  flask  provided  with  a  gas 
delivery  tube,  gives  off  a  quantity  of  nitrogen,  which  may 
be  collected  over  the  pneumatic  trough.  By  keeping  the 
temperature  constant,  and  collecting  the  gas  evolved 
during  successive  equal  intervals  of  time  in  similar 
cylinders,  it  is  possible  at  once  to  show  the  regular  diminu¬ 
tion  in  the  volume  of  gas  which  is  caused  by  the  constant 
diminution  of  the  quantity  of  salt  in  solution.  And  by 
making  the  experiment  and  measuring  the  quantities  of 
gas  with  accuracy,  it  would  be  possible  to  discover  the 
relation  between  the  amoutlt  of  change  going  on  at  any 
moment,  and  the  amount  of  salt  in  solution,  and  also,  by 
making  the  experiment  at  different  temperatures,  to  dis¬ 
cover  how  the  temperature  of  the  solution  affedts  the  rate 
at  which  the  adtion  takes  place. 

The  redudtion  of  a  permanganate  by  an  oxalate  in  an 
acid  solution  furnishes  another  case  of  a  gradual  measurable 
change,  and  has  been  more  fully  studied.  Here  it  is 
possible  to  start  the  change  at  any  moment  by  adding  the 
measured  quantity  of  permanganate  to  the  other  ingre¬ 
dients,  and  mixing  rapidly.  It  is  also  possible  to  stop  it 
at  any  moment  by  adding  a  solution  of  iodide  to  the 
mixture  ;  and  the  iodine  which  is  set  free  by  the  adtion  of 
the  residual  permanganate  corresponds  to  it  in  quantity 
and  can  readily  be  estimated.  By  making  a  number  of 
such  experiments,  differing  from  one  another  only  in  the 
time  during  which  the  gradual  change  is  allowed  to  proceed, 
its  course  may  be  traced  throughout  with  any  required 
degree  of  minuteness.  The  results  obtained  in  many 
series  of  such  experiments  are  given  in  the  “  Philosophical 
Transactions  for  1866,”  p.  206.  The  general  conclusion  to 
which  they  lead  is  that  the  total  amount  of  change 
occurring  at  any  moment  is  directly  proportional,  all  other 
conditions  being  alike,  to  the  amount  of  permanganate  in 
the  solution. 

The  last  chemical  change  which  has  been  investigated 
from  this  point  of  view,  is  that  which  takes  place  when 
dilute  acid  solutions  of  an  iodide  and  a  dioxide,  such  as 
barium  or  sodium  dioxide,  are  mixed  together.  By 
arranging  suitably  the  dilution,  acidity,  and  temperature 
of  the  solution,  the  change  may  be  made  to  proceed  at 
any  rate  that  is  most  convenient  for  measurement.  One 
of  the  products  of  the  change  is  iodine,  a  substance  for 
which  we  have,  in  its  adtion  on  starch,  a  most  delicate 
test.  By  bringing  a  small  known  quantity  of  hyposulphite 
into  the  liquid  all  the  iodine  that  is  formed  by  the  gradual 
reaction  of  peroxide  and  iodide  is  reconverted  into  iodide, 
and  this  continues  till  iodine  enough  has  been  formed  to 
remove  all  the  hyposulphite.  As  soon  as  the  last  particle 
of  hyposulphite  has  been  removed  (converted  into  tetra- 
thionate),  free  iodine  appears  in  the  solution,  and  the 
moment  of  its  appearance  may  be  noted  by  carefully 
watching  the  colour  of  the  liquid.  By  adding  successive 
quantities  of  hyposulphite,  and  observing  the  interval 
which  elapses  between  successive  reappearances  of  the 
blue  colour  of  the  iodide  of  starch,  it  is  possible  accurately 
to  determine  the  rate  at  which  the  change  is  proceeding. 
An  account  of  a  number  of  experiments  made  in  this  way, 
and  of  their  results,  is  to  be  found  in  the  “  Philosophical 
Transactions  of  1867,”  p.  117.  Each  set  of  observations 
determines  at  what  rate  the  dioxide  is  reduced,  under 
certain  conditions  ;  and  by  making  different  series  of  ex¬ 
periments,  in  which  the  several  conditions  affeCting  the 
rate  of  change  are  systematically  varied,  it  is  possible  to 
discover  the  laws  of  connection  between  each  of  the  con¬ 
ditions  and  the  amount  of  change,  paving  disqpvered 


Chemical  NeWs,  ) 
July  io,  1868.  j 


Estimation  of  Sulphur  in  Iron  or  Minerals. 


these  laws,  our  knowledge  of  the  change  is  so  far  complete, 
and  we  can  predict  with  certainty  the  time  that  would  be 
required  for  any  given  amount  of  change  under  any  given 
circumstances. 

The  following  propositions  embody  the  principal  con¬ 
clusions  to  which  the  examination  of  these  cases  of  gradual 
chemical  change  has  led  : — 

1.  The  rate  at  which  a  chemical  change  proceeds  is 
constant  under  constant  conditions,  and  is  independent 
of  the  time  that  has  elapsed  since  the  change  com¬ 
menced. 

2.  When  any  substance  is  undergoing  a  chemical 
change,  of  which  no  condition  varies,  excepting  the 
diminution  of  the  changing  substance,  the  amount  of 
change  occurring  at  any  moment  is  directly  proportional 
to  the  quantity  of  the  substance. 

3.  When  two  or  more  substances  adt  upon  one  another, 
the  amount  of  adtion  at  any  moment  is  diredtly  propor¬ 
tional  to  the  quantity  of  each  of  the  substances. 

4.  When  the  rate  of  any  chemical  change  is  affedted  by 
the  presence  of  a  substance  which  itself  takes  no  part 
in  the  change,  the  acceleration  or  retardation  produced 
is  diredtly  proportional  to  the  quantity  of  the  sub¬ 
stance. 

5.  The  relation  between  the  rate  of  a  chemical  change 
occurring  in  a  solution,  and  the  temperature  of  the  solu¬ 
tion,  is  such,  that  for  every  additional  degree  the  number 
expressing  the  rate  is  to  be  multiplied  by  a  constant 
quantity. — Proceedings  of  the  Royal  Institution. 


ON  THE 

ESTIMATION  OF  SULPHUR  IN  IRON  OR 
MINERALS  BY  MEANS  OF  A  PLATE  OF  SILVER. 

By  M.  W.  EGGERTZ. 

Professor  in  the  Fahlun  School  of  Mines. 

i.  Iron. 

o*i  gramme  of  cast  iron,  wrought  iron,  or  steel  cut  up  or 
pulverised,  and  passed  through  a  sieve  with  holes  not 
larger  than  0’6  m.m.,  is  introduced  by  means  of  a  glass  or 
glazed  paper  funnel,  into  a  flask  about  o‘i5  metre  high 
and  5  centimetres  diameter,  previously  containing  1  grm. 
of  water  and  0^5  grm.  of  concentrated  sulphuric  acid,  or 
in  preference  1*5  grm.  of  sulphuric  acid,  sp.  gr.  1*25, 
and  whose  volume  (i‘5  c.c.)  has  been  marked  on  the 
flask. 

A  piece  of  polished  silver  plate  (18  m.m.  long,  7-5  m.m. 
wide,  and  1  m.m.  thick,  with  a  hole  at  one  end),  com¬ 
posed  of  75  per  cent  of  silver,  25  per  cent  of  copper,  and 
attached  to  a  thin  platinum  or  silver  wire,  is  quickly 
introduced  into  the  flask,  so  that  it  may  be  a  little  below 
the  neck ;  a  cork  is  put  in  so  as  to  hold  the  wire  without 
completely  closing  it.  It  is  allowed  to  stand  fifteen 
minutes  at  the  ordinary  temperature,  and  the  silver  plate 
is  then  removed. 

If  the  iron  contains  sulphur  the  plate  is  coloured  by  the 
sulphuretted  hydrogen  gas  disengaged  during  the  solution 
of  the  iron  in  the  dilute  sulphuric  acid  ;  and,  according  to 
the  amount  of  sulphur  present,*  the  colouration  of  the 
plate  passes  to  a  coppery  yellow,  a  bronze  brown,  a  bluish 
brown,  or  a  blue.  These  colourations  are  determined  with 
the  greatest  accuracy,  especially  that  of  the  silver  plate 
alone  No.  1,  that  of  coppery  yellow  No.  2,  that  of  bronze 
brown  No.  3,  that  of  blue  No.  4.  The  intermediate  de¬ 
grees  may  be  represented  by  decimals  thus  :  2^5  if  the 
colouration  is  between  2  and  3  ;  3-i  if  the  plate  is  one 
tenth  towards  the  blue  ;  3-5  if  it  is  as  much  blue  as  brown  ; 
3'9  if  the  brown  colouration  is  feeble. 

As  the  normal  colouration  No.  2,  we  have  adopted  that 
of  the  bronze  called  yellow  metal,  newly  rubbed  with 
fine  sand  on  leather  (this  metal  consists  of  60  parts  of 

*  Selenium,  when  fused  with  iron,  also  gives  a  bluish  colouration 
to  the  silver  plate.  Arsenic,  antimony,  and  phosphorus  in  iron  exert 
no  influence  in  these  experiments. 
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copper  and  40  of  tin).  For  the  colouration  No.  3,  we 
have  not  been  able  to  find  a  convenient  alloy.  A  bronze, 
consisting  of  85  parts  of  copper  and  15  parts  of  zinc,  does 
not  quite  represent  the  colour  which  should  be  obtained, 
for  when  freshly  cleaned  it  is  too  bright,  and  at  last  takes 
a  bluish  colouration.  For  the  colour  in  question  it  is 
better  to  use  a  plate  of  silver  which  remains  in  the  flask 
during  the  solution  of  the  iron,  until  it  has  become  as 
brown  as  possible,  and  a  slight  bluish  colour  begins  to  be 
perceived  ;  the  plate  is  then  removed  and  preserved  in  a 
well  closed  tube.  The  colour  No.  4  resembles  that  of  a 
watch  spring.  If  the  amount  of  sulphur  is  very  consider¬ 
able,  this  colouration  passes  to  a  clear  bluish  grey.  By 
passing  the  plate  of  silver  over  a  bottle  of  sulphide  of 
ammonium  the  desired  number  can  be  easily  obtained. 

To  obtain  in  these  assays  for  sulphur,  the  proper  tint 
on  the  silver  plate,  it  is  necessary  to  take  certain  pre¬ 
cautions.  The  plate  is  to  be  held  in  pincers  and  cleaned 
as  well  as  possible  by  rubbing  it  with  a  soft  leather  in 
which  is  placed  a  little  very  fine  rotten  stone.  Contact 
with  the  fingers  is  avoided  by  means  of  a  piece  of  paper, 
and  the  plate  is  to  be  carefully  dried  with  a  piece  of  filter¬ 
ing  paper.  If  the  plate  by  bleaching  or  by  the  adtion  of 
the  burnisher  has  been  purified  on  its  surface,  this  should 
be  carefully  removed  by  again  rubbing  with  the  leather, 
for  pure  silver  is  less  sensitive  to  the  adtion  of  the  gas 
than  that  of  the  given  standard.  Thus  it  has  sometimes 
been  found  that  the  silver  employed  for  coinage  furnishes 
less  homogeneous  plates,  of  which  those  parts  richest  in 
copper  assume  more  quickly  the  blue  colouration.  On 
this  account,  the  plates  should  be  compared  between 
themselves,  by  introducing  them  at  the  end  of  a  wire  into 
a  flask  in  which  is  dissolving  iron,  containing  from  0-05 
to  o-o8  per  cent  of  sulphur.  On  introducing  the  plate,  care 
must  be  taken  not  to  turn  the  side  but  the  edge  against 
the  strongest  current  of  gas  which  would  otherwise  colour 
one  face  of  the  plate  stronger  than  the  other.  The  plate 
should  be  rapidly  introduced  into  the  flask  after  the 
introdudtion  of  the  iron,  as  then  a  very  strong  disengage¬ 
ment  of  sulphuretted  hydrogen  immediately  takes  place. 
After  a  first  experiment  the  flask  is  to  be  filled  with  water 
several  times,  so  as  to  get  rid  of  the  odour  of  sulphuretted 
hydrogen.  If  a  steel  mortar  is  employed  to  pulverise  the 
iron,  the  whole  of  the  piece  selected  should  be  reduced  to 
very  fine  powder.  The  mortar  should  be  well  cleaned 
each  time,  taking  care  to  remove  the  disc  from  the 
bottom.  Also  the  cloth,  plates,  and  leather  should  be 
very  clean  ;  if  the  leather  is  not  clean  enough,  the  silver 
plate  should  be  passed  several  times  over  a  filter  paper 
placed  over  the  leatherwith  a  small  quantity  of  rotten  stone. 

The  changes  in  temperature  between  150  and  250  C., 
seem  to  have  no  sensible  influence  on  the  colouration  of 
the  metal ;  if  the  temperature  exceeds  40°  the  plate  be¬ 
comes  moist  and  gives  false  indications. 

Many  experiments  have  been  made  on  the  white  and 
the  grey  portions  of  cast  iron  ;  but  when  made  separately 
these  experiments  have  yielded  identical  results,  although 
the  metal  dissolves  in  unequal  quantities.  If  there  is 
any  difference  it  is  that  the  white  iron,  being  more  difficult 
to  dissolve,  colours  the  plate  a  little  more  feebly. 

There  is  no  doubt  that  some  practice  is  required  to 
judge  of  the  colouration  of  the  plate,  but  it  may  be  easily 
acquired.  Generally  the  best  plan  is  to  place  the  standard 
plates  of  tints  1,  2,  3,  &c.,  on  a  sheet  of  white  paper  by  the 
side  of  the  plate  under  experimen  t,  exposing  them  to  a  good 
light  near  a  window  (but  not  sun  light),  and  to  examine 
them  with  a  lens.  The  colourations  between  2  and  4  are 
the  most  difficult  to  recognise  ;  but  with  a  little  experience 
none  will  vary  more  than  o-i,  so  that,  for  instance,  the 
colouration  may  be  valued  between  3'5  and  3'6 

The  following  is  somewhat  an  approximation  between 
the  different  colourations  upon  the  silver  plate  and  the 
amount  of  sulphur  as  determined  by  my  former  process* 
in  a  great  number  of  different  irons  : — 

*  See  Chemical  News,  vol.  17,  p.291. 
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and  that  also  appears  to  be  the  case  in  a  little  less  decided 
a  manner  in  fused  steel. 

3.  The  quantity  of  sulphur  in  cast  iron  is  rarely  so 
little  as  not  to  colour  the  plate.  In  the  greater  number 
of  Swedish  cast  irons,  this  quantity  is  such  that  the  silver 
plate  varies  in  colouration  between  2  and  3.  In  iron  for 
gun  castings  it  is  between  3-3  and  3^7,  and  sometimes 
more.  In  cast  iron  the  quantity  of  sulphur  is  often  dis¬ 
tributed  unequally;  there  is  generally  more  on  the  surface 
than  is  met  with  below. 


It  is  evident  that  in  this  way  the  exadt  quantity  of  the 
sulphur  is  not  determined  ;  but  several  years  experience  have 
shown  that  if  these  experiments  are  made  with  care,  and 
the  quantity  of  sulphur  does  not  exceed  o’i  per  cent,  the 
results  are  near  enough  for  all  practical  purposes.  Iron 
which  does  not  colour  the  silver  plate  will  sometimes 
produce  a  colouration  if  we  double  the  quantities  of  iron 
and  acid.  With  half  the  quantities  of  acid  and  sulphurous 
iron,  silver  generally  gives  a  little  more  than  half  the  real 
quantity  of  the  sulphur  which  is  present.  The  sensitive¬ 
ness  of  the  silver  plate  may  be  augmented  by  moistening 
it  with  a  solution  of  carbonate  of  ammonia,  but  the  colour¬ 
ation  becomes  very  unequal. 

Amongst  experiments  on  the  estimation  of  sulphur  in 
iron,  the  following  deserve  mention  : — 

1.  The  quantity  of  sulphur  in  wrought  iron  is  often  so 
small  that  it  produces  no  colouration  on  the  silver  plate  ; 
this  iron,  therefore,  not  being  red-short,  may  be  emplo3',ed 
for  all  kinds  of  uses.  It  must  not,  however,  be  forgotten 
that  the  quantity  of  sulphur  is  not  equally  distributed 
throughout  a  piece  of  iron,  but  that  it  may  vary  consider¬ 
ably  in  different  places.  On  experimenting  with  the 
turnings  obtained  from  a  portion  of  an  iron  bar  which 
was  visibly  red-short  a  stronger  tint  is  often  obtained  on 
the  silver  plate,  than  when  using  other  parts  of  the  bar. 
The  fragments  obtained  from  red-short  iron  in  boring  a 
horse-shoe  does  not  often  give  on  the  silver  plate  a  deeper 
colouration  than  2,  and  it  appears  to  follow  that  ordinary 
wrought  iron  which  contains  o-o2  per  cent  of  sulphur  in 
certain  parts  cannot  conveniently  be  employed  for  this 
purpose.  If  the  red-short  iron  gives  to  the  plate  a  slighter 
and  more  feeble  colouration  than  2,  it  may  be  supposed 
that  the  breaking  is  due  less  to  sulphur  than  to  an  in¬ 
sufficient  working  of  the  cast  iron,  the  crude  pieces  in 
wrought  iron  entirely  free  from  sulphur  often  acting  as  if 
they  were  red-short.  In  general  it  appears  certain  that 
the  quantity  of  sulphur  in  iron  is  more  injurious  when  the 
iron  has  been  badly  worked.  In  a  hard  iron  melted  in  a 
steel  crucible,  we  may,  in  spite  of  its  containing  o’oq  per 
cent  of  sulphur,  make  holes  like  those  in  a  horse  shoe 
without  any  trace  of  cracks  which  may  undoubtedly  be 
attributed  to  the  nomogeneousness  and  good  working  of 
this  iron.  The  quantity  of  phosphorus  was  only  0^03 
per  cent.  The  lower  portion  of  an  English  rolled  rail, 
without  fault,  contained  o’li  per  cent  of  sulphur  and  03 
per  cent  of  phosphorus  ;  a  portion  was  cut  off  which  was 
so  red-short  that  it  could  not  be  made  use  of. 

Can  the  effects  of  sulphur  and  phosphorus  in  iron 
neutralise  each  other,  and  if  so,  in  what  degree  ?  This 
is  an  old  question  which  has  lately  been  enquired  into, 
and  which  deserves  serious  examination — an  examination 
which  will  become  easier  when  we  have  more  ready 
means  of  estimating  the  quantity  of  sulphur  and  phos¬ 
phorus  in  iron. 

2.  The  richness  in  sulphur  of  steel  of  the  best  quality 
was,  according  to  experiments  made,  such  that  the  colour¬ 
ations  on  the  silver  plate  varied  only  between  1  and  1-5. 
As  in  the  case  of  wrought  iron,  the  quantity  of  sulphur 
often  varies  in  different  parts  of  the  same  piece  of  steel, 


If  the  colouration  of  the  silver  plate  does  not  exceed  3 
we  can,  according  to  many  experiments,  assume  that  the 
cast  iron  refined  in  the  ordinary  manner  will  not  give  red 
short  iron,  especially  if  the  refining  is  done  carefully.  But 
as  in  different  methods  of  refining  different  quantities  of 
sulphur  may  be  removed  from  the  iron,*  and  in  general 
more  if  the  iron  results  from  a  light  charge  of  the  blast 
furnace,  it  cannot  be  said  beforehand  that  all  cast  iron 
which  communicates  a  bluish  colouration  to  the  plate  will 
necessarily  give  red-short  iron.  It  ought  to  be  so,  however, 
with  cast  iron  which  colours  the  plate  as  deep  a  blue  as 
that  of  a  watch  spring.  In  cast  iron  which  gives  a  red 
short  wrought  iron  without  rendering  the  silver  plate  more 
than  brown,  it  is  probable  (the  iron  having  been  well 
refined)  that  the  cause  is  owing  to  other  substances  than 
sulphur,  but  this  occurrence  is  very  rare. 

Many  circumstances  appear  to  show  that  the  quantity 
of  sulphur  in  iron  diminishes  with  time,  at  least  on  the 
surface,  and  under  favourable  conditions. 

II.  Iron  Minerals. 

The  quantity  of  sulphur  in  a  mineral  cannot  be  estimated 
in  the  manner  just  described  ;  all  that  can  be  done  is  to 
estimate  the  sulphur  in  the  cast  iron,  which  is  obtained 
by  reducing  the  mineral  in  a  crucible,  as  described  in 
JernhontoreVs  Annalen ,  1851,  p.  56.  Attention  must 
always  be  paid  to  the  following  : — 

A.  That  the  powdered  charcoal  which  fills  the  crucible 
is  free  from  sulphur.  This  is  ascertained  b)r  fusing 
iron,  as  free  as  possible  from  sulphur,  in  a  crucible  filled 
with  the  same  powdered  charcoal,  and  then  examining 
the  regulus  obtained.  If  this  latter  gives  a  higher  amount 
of  sulphur  than  the  iron  originally  contained,  the  cause  is 
attributable  to  the  charcoal.  At  Fahlun,  the  charcoal 
absorbs,  in  a  short  time,  much  sulphur  from  the  smoke  of 
the  pyrites  burning ;  and  the  powder  seledted  for  the 
crucible  experiments  in  the  Mining  School  is  obliged  to 
be  kept  in  closed  vessels.  If  the  charcoal  employed  as  a 
combustible  in  the  crucible  furnace  is  exposed  to  the 
adtion  of  much  sulphuretted  hydrogen,  or  sulphurous  acid, 
the  experiments  show  it. 

B.  The  state  of  the  mineral,  whether  unroasted,  badly 
roasted,  or  well  roasted.  The  small  laboratory  experi¬ 
ments,  having  for  their  objedt  to  ascertain  how  much 
sulphur  can  be  removed  from  a  mineral  by  roasting  in 
bulk,  are  always  inexadt. 

C.  The  influence  exerted  on  the  quantity  of  sulphur  by 
the  minerals  mixed  with  it.  It  follows  from  many  ex¬ 
periments  made  at  the  Mining  School,  that  the  more  silicic 
acid  the  slag  contains  the  more  sulphur  the  cast  iron 
receives,  and  that  the  quantity  of  sulphur  gradually 
diminishes  in  proportion  as  the  quantity  of  lime  is  in¬ 
creased. 

We  may  here  cite,  as  an  example,  the  nature  of  the 
regulus,  according  to  the  mineral  with  which  it  has  been 
reduced : — 

With  15  per  cent  of  quartz  the  regulus  contained  o’og 
per  cent. 

With  5  per  cent  of  lime,  the  regulus  contained  0-04 
per  cent. 

With  20  per  cent  of  lime,  the  regulus  contained  a  little 
more  than  o’oi  per  cent. 

*  In  the  Bessemer  process  only  very  little  sulphur  can  be  re¬ 
moved. 
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The  first  slag  was  like  enamel,  the  second  was  vitreous, 
and  the  third  waxy.  In  general,  assays  for  sulphur 
should  be  made  with  regulus  obtained  from  a  mixture 
containing  as  little  lime  as  possible,  but  giving  vitreous 
slags.  If  the  colouration  of  the  silver  plate  does  not 
exceed  No.  3,  the  quantity  of  sulphur  may  be  considered 
as  insignificant,  especially  in  experimenting  on  non- 
roasted  minerals. 

The  lime  used  in  blast  furnaces,  may  be  assayed  for 
sulphur  in  the  following  manner  : — 

Mix  o‘8  gramme  of  rich  and  pure  iron  mineral  with 
o'2  gramme  of  quartz  and  o’2  gramme  of  lime  ;  fuse  the 
mixture  as  usual  in  a  crucible,  and  assay  the  resulting 
iron  for  sulphur.  In  this  manner  it  may  be  ascertained 
if  the  lime  contains  an  injurious  dose  of  sulphur.  If  it 
were  chemically  pure  we  should  obtain,  by  the  addition 
of  2  or  3  per  cent  of  clay  or  talc,  free  from  sulphuric  acid, 
a  better  slag.  If,  on  the  contrary,  the  lime  contains  much 
silicic  acid,  more  than  o'2  gramme  should  be  taken  for  the 
experiment. 


EXPERIMENTS  WITH  COMMERCIAL 
ROSOLIC  ACID,  SO-CALLED  AURINE  CAKE. 
By  A.  ADRIANI,  M.D.,  Ph.D.,  & c. 


My  attention  having  been  casually  attracted  to  aurine 
cake,  I  felt  induced  to  make  some  experiments  with 
it  in  order  to  find  out  whether  it  would  be  possible  to 
obtain  from  this  material,  pigments  fit  to  be  used  as  oil 
paints,  chiefly  for  artists’  use.  None  of  the  pigments  I 
have  obtained  will  answer  for  this  purpose  at  all,  since, 
on  being  mixed  with  even  very  clear  linseed,  nut,  or  poppy 
seed  oil,  the  colours  originally  exhibited  by  the  divers  dry 
pigments,  to  be  described  hereafter,  all  change  to  very  in¬ 
different  shades  of  dark  stone-red  colour,  somewhat  similar 
to  oxide  of  iron  paint. 

I  think  it  may  not  be  quite  superfluous  to  your  readers 
to  briefly  enumerate  the  properties  of  rosolic  acid.  This 
acid  was  discovered  by  Runge,  and  is  a  produdt  of  the 
oxidation  of  phenol  or  carbolic  acid  in  the  presence  of 
alkalies.  It  is  a  dark-coloured  amorphous  solid  substance 
having  a  greenish  lustre,  yielding  a  red,  or,  in  a  very 
minutely  divided  state,  orange-red  powder  ;  it  cakes 
together  at  6o°  Fahr.,  and  melts  at  2120  to  an  almost 
black  fluid,  is  not  volatile,  does  not  easily  ignite  on  being 
heated,  but  when  once  so  far  heated,  burning  violently 
with  a  reddish,  sooty  flame ;  it  is  soluble  in  alcohol, 
in  methyl-alcohol,  soluble  in  ether  (but  not  so  freely 
as  in  alcohol),  in  carbolic  acid,  and  in  wood-creosote 
(Reichenbach’s  creosote),  equally  so  in  strong  acetic, 
hydrochloric,  and  sulphuric  acids  ;  insoluble,  however,  in 
chloroform,  benzol,  sulphide  of  carbon,  essential,  and 
fixed  oils.  Rosolic  acid  is  not  decolourised  by  sulphurous 
acid  ;  it  is  a  very  weak  acid,  weaker  even  than  carbonic 
acid,  unites  with  ammonia,  fixed  alkalies,  alkaline  earths, 
forming  dark  red  compounds  soluble  in  water  and  alcohol, 
and  easily  decomposed  by  air  and  light.  Soluble  rosolates 
do  not  form  precipitates  with  salts  of  heavy  metals.  The 
percentage  composition  of  rosolic  acid  is  represented  by  : 
C  75.92,  H  5.83,  O  17.68. 

In  how  far  the  so-called  aurine  cake  applied  by  me  for 
experiments  is  different  from  the  chemically  pure  rosolic 
acid,  I  have  had  no  opportunity  to  test  ;  in  its  chief 
properties  I  have  found  the  material  I  experimented  with 
to  correspond  with  the  description  of  the  properties  of 
rosolic  acid  just  alluded  to. 

Desirous  to  try  whether  I  could  not  make  the  solution  of 
aurine  to  unite  intimately,  or,  rather,  mix  mechanically 
with  a  preparation  of  lead,  I  first  dissolved  some  aurine  in 
methylated  spirit,  next  added  to  this  solution  an  aqueous 


solution  of  acetate  of  lead,  and  afterwards  just  sufficient 
liquid  ammonia  to  produce  a  precipitate  of  a  highly  basic 
acetate  of  lead,  carrying  along  with  it  the  aurine  so  inti¬ 
mately  mixed  therewith  as  to  forrrva  beautifully  crimson- 
coloured  precipitate ;  this  I  colle&ed  on  a  filter,  and 
washed  it  with  distilled  water,  but  soon  discovered  that 
all  the  colour  would  be  washed  out  if  this  process  were  to 
be  continued  ;  in  fad,  I  was  well  aware  that  I  had  only 
to  do  with  a  very  intimate  mechanical  mixture,  and  not,  as 
is  the  case,  for  instance,  with  carmine  lake  obtained  from 
cochineal  by  treating  an  aqueous  solution  of  that  colour¬ 
ing  matter,  first  with  a  solution  of  alum,  and  next  with 
carbonate  of  soda;  I  therefore  stopped  the  washing,  and 
dried  the  magma  on  a  water-bath,  afterwards  reducing  it 
to  a  very  minutely-divided  powder,  by  grinding  it  in  an 
agate  mortar.  I  next  tried  alum  ;  i.e.,  I  dissolved  some 
alum,  free  from  iron,  in  water,  and  added  to  its  solution 
a  solution  of  aurine  in  carbonate  of  potassa;  as  I  had 
foreseen,  I  did  not  obtain  a  real  chemical  compound,  but 
again  a  very  minutely-divided  aurine  dispersed  through 
alumina.  After  a  short  washing  of  this,  especially  in  a 
moist  state,  most  magnificently  scarlet-coloured  substance, 

I  again  dried  at  2120,  and  ground  to  impalpable  powder 
as  just  mentioned  ;  in  a  dry  state,  this  powder  exhibits  a 
brilliant  dark-orange  hue  of  great  brilliancy.  I  next 
became  desirous  to  ascertain  whether  aurine  possessed 
any  affinity  for  recently-prepared  phosphate  of  lime ; 

I  therefore  dissolved  some  bone  ash  of  good  quality 
in  hydrochloric  acid,  separated  the  sand  and  further 
insoluble  in  that  acid  by  filtration,  next  precipitated  by 
ammonia,  collected  and  washed  this  precipitate  well, 
and  next  dissolved  the  yet  moist  precipitate  in  dilute 
acetic  acid  ;  to  this  solution  I  added  a  solution  of  aurine 
in  ammonia.  I  so  obtained  a  very  bright  scarlet-coloured 
precipitate ;  but  after  having  colle&ed  it  on  a  filter,  and 
commenced  washing  it,  I  soon  found  out  that  the  aurine 
has  not,  unlike  madder  and  other  dry  stuffs,  affinity  for 
phosphate  of  lime.  I  dried  the  precipitate  obtained  again 
at  2120,  and  reduced  it  to  a  minutely-divided  powder  after¬ 
wards  ;  in  a  dry  state  it  is  still  a  beautiful  pigment,  and  of 
an  entirely  different  hue  from  the  preceding.  I  next  tried 
a  solution  of  aurine  in  carbonate  of  ammonia,  and  precipi¬ 
tated  it  with  chloride  of  barium  ;  after  repeating  the  pro¬ 
cess  already  described  again,  I  obtained  in  this  way  a  very 
brilliant  flesh-coloured  pigment.  I  mixed,  in  an  earthen¬ 
ware  glazed  mortar,  some  aurine  cake  and  strong  baryta 
water,  filtered  this  mixture,  and  added  to  the  filtrate  very 
weak  sulphuric  acid,  just  enough  to  neutralise  the  baryta  ; 
in  this  way  I  obtained  a  pigment  which,  after  drying  (of 
course  some  washing,  but  not  to  excess),  can  vie,  in  beauty 
and  tone  of  colour  with  genuine  carmine.  I  next  proceeded 
to  precipitate  an  aqueous  solution  of  sulphate  ol  zinc 
with  a  very  slight  excess  of  a  solution  of  aurine  in  dilute 
caustic  potassa,  washing  again,  slightly,  the  precipitate, 
and  drying  it  at  2120  ;  the  pigment  so  obtained  has  a  fine 
rose  colour.  On  trying  sulphate  of  zinc  again,  but  with 
a  solution  of  aurine  in  dilute  carbonate  of.  potassa,  after 
drying,  a  very  peculiar  and  somewhat  dull  pinkish  coloured 
pigment  is  obtained.  A  most  magnificently  bright 
scarlet  of  deep  hue  is  obtained  by  first  triturating  together 
some  previously  separately-powdered  aurine  with  lime- 
water  (not  milk  of  lime),  filtering  the  turbid  liquid,  and 
next  passing  gently  through  it  a  current  of  carbonic  acid 
gas.  A  precipitate  ensues  exhibiting  the  colour  already 
referred  to  ;  on  drying  it,  after  having  carefully  collected  it 
on  a  filter  and  slightly  washed  it,  I  find  that  even  below 
2120  its  colour  is  very  much  altered  and  impaired.  I 
find,  however,  on  instituting  experiments  on  purpose, 
that  if  the  pigments  referred  to  are  dried  over  sulphuric 
acid  at  the  ordinary  temperature,  their  primitive  beauty, 
as  seen  on  precipitation,  and  while  yet  moist,  is  to  a  very 
great  extent  preserved.  As  already  stated,  none  of  the 
pigments  described  are  fit  for  oil  colours  I  have  tried 
them,  but  none  will  do  at  all ;  but,  undoubtedly,  mixed 
with  strong  solutions  of  gum,  free  from  acidity,  or  good 
size,  or  better  yet,  gelatine  and  albumen,  these  pigments 
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might  be  of  use  in  colouring  paper  hangings,  toys,  and 
other  ornaments.  As  regards  the  solutions  of  aurine  in 
weak  fixed  alkalies  and  their  carbonates,  from  experiments 
I  instituted,  I  think  I  may  recommend  aurine  cake  as  an 
article  for  the  manufacture  of  a  red  writing  fluid — red  ink — 
of  great  beauty.  Of  the  solutions  I  tried  for  this  purpose, 
I  find  that  the  solution  in  carbonate  of  soda  answers  best; 
this  red  ink  can — firstly,  be  used  with  steel  pens,  not  only 
not  corroding  them,  but  actually  on  account  of  the  alkali 
protecting  the  steel  from  rust  and  corrosion  ;  and,  secondly, 
this  ink  would  not  affeCt  blue-laid  paper  coloured  with 
ultramarine,  which  latter  pigment  is  decomposed  by  acids  ; 
and,  since  ordinary  red  ink  is  usually  very  acid,  both  the 
pens  and  paper  suffer,  if  ultramarine  blue-laid  paper  is 
used  for  writing.  Another  advantage  of  the  use  of  the 
solution  alluded  to,  instead  of  red  ink,  is  that  it  may  be 
safely  used  by  mechanical  draughtsmen  with  their  steel 
drawing  instruments,  which  will  not  suffer  from  its  use. 
Tampering  with  what  is  written  with  the  alkaline  aurine 
solution,  with  acids  for  instance,  will  at  once  become 
evident  by  the  writing  becoming  yellow,  while  the  primi¬ 
tive  colour  cannot  be  restored. 

I  find  that  aurine  cake  is  to  some  extent  soluble  in  an 
aqueous  solution  of  biborate  of  soda,  yielding  a  solution 
of  a  brilliant  scarlet-red  hue  ;  on  writing  with  the  said  solu¬ 
tion  I  found  that,  after  drying,  a  very  pale  rose,  or,  when 
a  more  concentrated  solution  is  used,  an  orange-coloured 
writing  ensues.  I  prepared  all  these  solutions  at  the 
ordinary  temperature,  by  first  pulverising  the  aurine  cake 
in  a  stoneware  or  glass  mortar,  and  next  adding  the 
aqueous  alkaline  solution,  and  rubbing  it  and  mixing 
together  for  a  length  of  time,  and  next  filtering  through 
good  ordinary  white  filtering  paper.  Notwithstanding  it 
is  asserted  that  the  colour  from  rosolic  acid  is  very  fugitive, 
I  find  that  things  written  now,  five,  and  even  eight  weeks 
ago,  exhibit  no  signs  of  change  or  fading.  Aurine  in  alka¬ 
line  solution,  far  surpasses  best  red  ink  in  brilliancy; 
if  its  asserted  instability  should,  on  a  more  severe  and 
lengthy  trial,  prove  incorredt,  alkaline  aurine  solutions 
may  be  of  use,  also,  instead  of  water  colours  for  drawings, 
designs,  and  for  mechanical  and  other  draughtsmen,  since 
the  colour  is  extremely  brilliant,  and  the  raw  material  not 
expensive,  considering  its  immense  tindtorial  power  even 
in  small  quantity. 


ON  CONVENIENT  FORMS  OF  EXPERIMENT 
WITH  FLUID  JETS.* 

By  Prof.  FRANCIS  H.  SMITH. 


The  following  descriptions  of  some  serviceable  forms  of 
experiment,  with  fluid  jets  may  be  of  interest  to  a  few  of 
your  readers  : — 

To  obtain  the  water-jet,  presently  referred  to,  a  small 
glass  funnel  was  cemented  to  an  opening  in  the  bottom 
of  a  bucket.  A  valve  was  constructed  by  wrapping  a  3  oz. 
leaden  bullet  with  buckskin,  and  suspending  it  over  the 
funnel  from  one  end  of  a  lever  mounted  upon  the  edge  of 
the  bucket.  Placing  the  latter  upon  a  tall  tripod,  and 
filling  it  with  water,  the  operator  has  control  of  a  satis¬ 
factory  jet,  which  he  can  start  and  stop  at  pleasure.  This 
rude  apparatus  leaves,  perhaps,  nothing  further  to  be 
desired  in  the  way  of  vertically  falling  jets. 

Exp.  1.  Resolution  of  the  jet.- — -A  large  cylindrical  beam 
of  sunlight  was  introduced  horizontally  into  the  darkened 
chamber.  The  beam  was  condensed  to  a  focus,  with  a 
double-convex  lens.  Between  this  focus  and  a  screen, 
the  jet  of  water  was  made  to  fall;  a  well  defined  shadow 


.*  From  a  communication  to  J.  D.  Dana,  dated  University  of  Vir¬ 
ginia,  Feb,  20,  1868. 


of  the  jet  was  thus  thrown  upon  the  screen,  anditwa, 
easy  to  see  a  marked  difference  in  the  intensity  of  ths 
shadow  of  the  tranquil  and  troubled  sections.  Just  at  the 
focus  referred  to,  was  placed  a  circular  disc  of  card-boarde 
rotated  by  clock-work,  and  perforated  all  round,  near  its 
margin,  with  a  number  of  equi-distant.  holes.  When  this 
was  properly  adjusted  and  set  into  rotation,  the  jet  and 
screen  were  illuminated  by  a  rapid  succession  of  flashes 
of  light.*  Instantly  the  troubled  sedtion  of  the  jet  and 
its  shadow  was  seen  to  be  resolved  into  vibrating  drops. 
When  the  flashes  followed  each  other  as  fast  as  the  drops, 
the  shadows  of  the  latter  were  stationary  on  the  screen. 
If  the  velocity  of  the  disc  were  now  slightly  reduced,  the 
shadows  slowly  descended,  and  were  seen  to  palpitate 
from  prolateness  to  oblateness  in  a  surprisingly  distindt 
manner.  If  the  disc  be  urged  to  greater  speed,  the  shadows 
of  the  drops  appear  to  ascend,  according  to  a  well  known 
optical  relation.  It  may  be  added,  that  by  changing  the  re¬ 
lative  distances  of  the  jet  and  screen  from  the  illuminating 
focus,  we  may  make  the  shadows  of  the  drops  so  large  as 
to  be  seen  without  difficulty  from  the  remotest  parts  of 
the  largest  ledture-room.  I  need  not  say  that  the  eledtric 
lamp  would  furnish,  in  respedt  of  steadiness,  a  better 
means  of  illumination  than  the  sun. 

This  experiment  was  first  tried  by  me  in  October,  1867, 
with  a  jet  of  quicksilver,  strongly  illuminated.  The  image 
ofthejetwas.  formed  on  the  screen,  and  suitably  inter¬ 
rupted  at  short  intervals  of  time.  The  result  was  satis¬ 
factory,  but  was  liable  to  the  objections  that  the  image 
was  inverted. 

Exp.  2. — The  jet  was  chastened  into  greater  regularity 
of  structure  by  the  sound  of  a  monochord,  tuned  to 
tension,  with  it,  or  more  simply  by  receiving  its  troubled 
sedtion  upon  a  resonant  surface,  so  placed  that  its  tremors 
were  transmitted  to  the  reservoir  through  the  legs  of  the 
tripod.  The  phenomena  before  described  were  now  more 
marked,  the  intermittent  light  enabling  us  to  trace  in 
detail  the  influence  of  the  sound,  in  abridging  the  tranquil 
sedtion  of  the  jet,  and  causing  incipient  swellings  and 
stridtures  high  up  upon  the  latter.  The  reflection  of 
sonorous  beats  also  may  be  more  narrowly  observed  by 
this  form  of  experiment. 

Exp.  3. — The  jet  was  received  in  its  smooth  sedtion 
upon  a  polished  circular  metallic  plate,  considerably 
wider  than  the  jet,  and  one  of  Salvart’s  liquid  sheets,  ten 
inches  in  diameter,  was  formed.  When  the  unisonant 
monochord  was  sounded,  the  sheet  was  at  once  abolished. 
It  was  interesting  to  watch  the  resolution  of  the  curved 
sheet  of  water,  in  the  interrupted  light,  both  with  and 
without  the  aid  of  the  neighbouring  sound. 

Experiments  with  like  results  were  made  with  oblique 
and  vertically  ascending  jets.  In  all  cases  the  inter¬ 
mittent  light  invested  the  results  with  new  interest  and 
instrudtion.  If  I  am  not  mistaken,  the  method  here  de¬ 
scribed  is  far  preferable’ in  simplicity,  certainty,  and  ease 
of  control,  to  that  of  eledtric  flashes  from  the  Leyden  jar, 
whether  used  for  research,  or  mere  ledture-room  illus¬ 
tration. 

In  reference  to  gaseous  jets,  allusion  will  at  present  be 
made  only  to  sonorous  flames  in  tubes. — Am.  Jour,  of 
Sci.,  May  y  1868. 


*  When  the  disc  is  spinning  very  rapidly,  the  illumination  of  the 
screen  seems  to  be  continuous,  but  a  white  wand  or  string,  or  a  fiddle- 
bow,  shaken  in  the  light,  will  demonstrate  to  the  spectators  its  inter¬ 
rupted  character.  When  the  hand,  with  its  fingers  extended,  is  moved 
rapidly  to  and  fro  in  the  light,  a  monstrous  appearance  is  presented 
which  must  be  seen  to  be  appreciated.  The  appearance  also  of  a 
stretched  cord  vibrated  transversely  in  the  intermittent  cone  of  light, 
is  instructive.  Its  apparent  wavings,  the  velocity  of  the  perforated 
disc  being  kept  uniform,  change  of  course  with  the  tension  of  the 
cord.  When  the  vibrating  cord  appears  stationary,  its  time  of  vi¬ 
bration  is  a  multiple  or  sub-multiple  of  the  interval  of  the  flashes  of 
light.  As  it  is  not  difficult  to  decide  this  “  indetermination,”  we  have 
here,  it  appears,  a  method  of  determining  the  number  of  transverse 
vibrations  per  second  of  a  tense  cord. 
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Researches  on  indium. — A  new  isomer  of  amylic  alcohol. — The 
carbylamines. — A  new  alcohol,  isomeric  with  caprylic  alcohol. 

Under  the  title  of  “  Researches  on  indium,”  a  valuable 
contribution  has  been  added  to  the  chemical  history  of 
this  element.  MM.  Reich  and  Richter,  in  isolating  the 
element,  dissolved  the  oxidised  blende  or  the  zinc  in 
hydrochloric  acid,  and  submitted  the  chloride  to  distilla¬ 
tion  ;  this  chloride  they  digested  with  a  quantity  of  water 
insufficient  to  dissolve  the  whole  ;  the  acid  residue  was 
dissolved  in  water,  the  solution  mixed  with  nitric  acid, 
and  supersaturated  with  ammonia.  The  precipitate,  thus 
obtained,  redissolved  in  acetic  acid  yields  crude  sulphide 
of  indium.  M.  Winkler’s  paper  refers  (1)  to  the  occur¬ 
rence  in  nature  of  indium,  (2)  to  the  extra&ion  of  the 
metal,  (3)  to  its  properties,  (4)  to  the  equivalent,  and  (5) 
to  its  combinations.  No  mineral  is  at  present  known 
which  contains  a  notable  quantity  of  indium  ;  the  only 
blendes  in  which  the  element  has  been  as  yet  observed 
are  the  Freiberg  blende  and  the  black  blende  of  Breintein- 
brunn,  or  christophite ,  which  contains  0^0062  per  cent 
of  indium.  The  extraction  of  indium  from  the  blende  is 
a  tedious  operation.  The  powdered  mineral  is  submitted 
to  a  thorough  roasting  at  dull  redness  ;  the  roasted  pro¬ 
duct  contains  much  sulphate  of  zinc,  nearly  all  the  indium 
in  the  state  of  sulphate,  but  very  few  other  soluble  metallic 
salts.  By  dissolving  out  the  soluble  matters  a  clear  liquid, 
slightly  ferruginous,  is  obtained,  from  which  metallic  zinc 
separates  the  indium,  as  well  as  copper,  cadmium,  &c. 
Only  traces  of  indium  are  contained  in  the  residue  after 
washing.  The  process  just  described  is  the  most  advan¬ 
tageous  one  when  operations  are  made  on  a  large  scale, 
but  in  other  circumstances,  to  work  upon  the  Frieberg 
zinc  is  more  convenient.  The  metallic  zinc  is  treated 
by  dilute  sulphuric  acid,  in  insufficient  quantity  to  dissolve 
the  whole.  After  several  weeks’  contaCt,  or  by  ebullition 
with  excess  of  zinc,  there  is  formed  a  spongy  metallic 
residue,  which  amounts  usually  to  2  per  cent  of  the  weight 
of  zinc  employed,  and  which  contains  lead,  copper, 
cadmium,  arsenic,  and  indium ;  the  indium  constitutes 
about  2  to  2'5  per  cent  of  this  deposit.  Thus  10  kilo¬ 
grammes  of  zinc  gave  M.  Winkler  208  grammes  of 
metallic  residue,  containing  4‘3i2  grammes  of  indium. 
To  extradt  the  indium  from  this  deposit,  concentrated  sul¬ 
phuric  acid  is  added,  and  a  sufficient  heat  applied  to  expel 
the  excess  of  acid  ;  the  result  is  a  grey  pulverulent  mass, 
which,  after  calcination  in  a  crucible,  becomes  quite  white. 
By  digestion  in  water  the  sulphates  are  dissolved,  with  the 
exception  of  sulphate  of  lead.  By  precipitating  the  filtered 
liquor  with  ammonia,  the  impure  hydrate  of  indium  is  ob¬ 
tained  ;  this  precipitate  is  redissolved  in  the  smallest  possible 
quantity  of  hydrochloric  acid,  sulphurous  acid  added  to  re¬ 
duce  the  iron  to  the  minimum  state  of  oxidation,  and  the 
solution  digested  with  carbonate  of  baryta,  whiqh  precipi¬ 
tates  the  whole  of  the  indium  after  sufficiently  long  contact. 
MM.  Reich  and  Richter  originally  fixed  the  equivalent  of 
indium  at  37-2,  while  M.  Winkler  found  the  figure  35-8. 
New  determinations  have  led  him  to  adopt  the  number 
37'8.  One  method  he  employed  consisted  in  determining 
the  amount  of  gold  set  free  by  the  adtion  of  metallic  in¬ 
dium  on  chloro-aurate  of  sodium.  As  a  verification,  a 
weighed  quantity  of  indium  was  dissolved  in  nitric  acid, 
and  the  weight  of  oxide  of  indium  obtained  by  calcination 
of  the  nitrate  determined.  Indium  forms  a  suboxide,  which 
is  obtained  by  an  incomplete  reduction  of  the  oxide  by 
hydrogen.  By  placing  the  bulb  in  a  bath  of  melted  paraf¬ 
fine,  the  phases  in  the  reduction  may  be  observed.  About 
190°,  the  oxide  of  indium  becomes  green,  or  bluish  green, 
at  the  same  time  that  water  is  formed  ;  at  22o°to  230°  the 
oxide  becomes  grey;  and  about  300°  it  remains  as  a  black 
mass,  at  the  same  time  that  the  evolution  of  water  ceases, 
only  to  recommence  at  a  much  higher  temperature.  The 
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black  mass  thus  obtained  contains  metallic  globules. 
Separated  from  these  metallic  particles,  the  black  mass 
constitutes  suboxide  of  indium  ;  it  is  pyrophoric  when 
heated,  and  is  transformed  into  oxide  by  combustion. 
The  composition  of  this  oxide  is  expressed  by  the  formula 
ln20.  The  intermediate  phases  through  which  the  oxide 
passes  are  possibly  due  to  combinations  of  oxide  and  sub¬ 
oxide  ;  thus  the  green  product  obtained  at  igo°  contains 
In706  =  5ln0  +  In20  ;  and  the  grey  produd,  which  is 
formed  about  230°,  possesses  the  formula  In605  =*4lnO  + 
ln20.  When  indium  is  heated  to  a  temperature  consider¬ 
ably  above  its  fusing  point,  a  grey  pellicle  of  suboxide  is 
formed,  which  finally  takes  a  yellow  tint.;  heated  to  redness 
the  metal  burns  with  a  violet  flame,  and  brown  fumes  of 
oxide  are  produced.  The  colour  of  oxide  of  indium  is 
yellow,  but  at  a  red  heat  it  is  brown  ;  the  normal  colour 
is  reassumed  on  cooling.  Oxide  of  indium  appears  to 
be  infusible  and  fixed  ;  it  contains  S2-53  per  cent  of  indium. 
The  salts  of  indium  are  in  general  soluble  and  difficultly 
crystallisable  ;  they  are  colourless.  The  following  are  the 
characters  exhibited  by  their  solutions  : — Ammonia — 
white  precipitate  soluble  in  excess  ;  tartaric  acid  impedes 
the  precipitation.  Potassa  or  soda — white  precipitate, 
soluble  in  excess,  but  soon  separating  again  from  the  solu¬ 
tion.  Carbonate  of  ammonia — gelatinous  white  precipi¬ 
tate,  soluble  in  excess,  but  separated  again  by  ebullition. 
Carbonate  of  soda — precipitate  insoluble  in  excess.  Car¬ 
bonate  of  baryta — complete  precipitation  of  indium  as 
carbonate  or  oxide.  Phosphate  of  soda — gelatinous  white 
precipitate,  dissolved  by  potassa  solution  with  great  ease. 
Sulphuretted  hydrogen — yellow  or  white  precipitate  of 
sulphide  of  indium  ;  the  precipitation  is  complete  in  alka¬ 
line  solutions,  partial  in  neutral  or  slightly  acid  solutions, 
nil  in  strongly  acid  solutions  ;  in  presence  of  acetic  acid 
the  sulphide  is  completely  precipitated.  Sulphide  of 
ammonium — voluminous  white  precipitate.  Oxalic  acid — - 
crystalline  precipitate  in  neutral  and  concentrated  solu¬ 
tions.  Ferrocyanides — white  precipitate  ;  ferridcyanides 
and  sulphocyanides,  no  reaction.  Neutral  chromate  gives 
a  yellow  precipitate  ;  the  bichromate  no  precipitate.  The 
hydrate  of  indium  produced  by  ammonia,  when  dried  in 
the  air,  contains  5lnO,  6HO  ;  but  when  dried  at  ioo°,  its 
composition  is  expressed  by  the  formula  InO,  HO. 

At  the  seance  held  on  the  15th  of  June  the  following 
memoirs  wrere  communicated  : — “  On  anew  isomer  of  amy¬ 
lic  alcohol,”  by  M.  Wurtz  ;  “  On  a  new  alcohol,  isomeric 
with  caprylic  alcohol,”  by  M.  de  Clermont  ;  “  On  the 

carbylamines,”  by  M.  Gautier;  “Researches  on  Chloro- 
phyl,”  by  M.  Filhol  ;  “  Researches  on  the  combus¬ 
tion  of  oil  :  analyses  of  the  gaseous  products  of  the 
combustion  of  the  oil  from  the  basin  of  Saarbruck,”  by 
MM.  Scheurer-Kestner  and  Mounier.  M.  Saix  addressed 
a  rectification  to  the  “  Theory  of  the  pile,”  which  he  lately 
communicated  ;  and  M.  de  la  Rive  addressed  a  letter  to 
M.  Dumas,  “  On  the  theory  of  the  phenomenon  discovered 
by  Faraday,  of  rotatory  magnetic  polarisation.” 

By  reading  with  iodide  of  amyl  upon  zinc  ethyl,  M. 
Wurtz  obtained  some  years  ago  a  hydrocarbon  possessing 
the  composition  and  the  principal  properties  of  amylene  ; 
the  hydrocarbon  referred  to  is  ethyl-allyl,  C5HI0.  The 
hydriodate  of  this  body,  however,  boiled  at  147°,  while  the 
same  compound  of  amylene  boiled  at  i2g°.  Flydriodate  of 
amylene,  it  is  well  known,  is  attacked  and  completely  de¬ 
composed,  at  the  ordinary  temperature,  by  oxide  of  silver  in 
presence  of  water  ;  the  hydriodate  of  M.  Wurtz’s  hydrocar¬ 
bon  is  only  incompletely  attacked,  behaving,  under  these 
conditions,  like  iodide  of  amyl.  When  one  distils  com¬ 
pletely,  there  passes  in  both  cases  a  liquid  denser  than  water, 
which  still  contains  iodine,  and  which,  nevertheless,  exhales 
an  odour  of  amylic  alcohol.  Acetate  of  silver  is  attacked 
more  easily  by  hydriodate  of  ethyl-allyl.  The  silver  salt 
is  suspended  in  anhydrous  ether,  an  equivalent  proportion 
of  hydriodate  added,  and  at  the  end  of  twenty-four  hours 
the  mixture  is  distilled.  Above  ioo°,  an  acid  liquid  dis¬ 
tils,  which  contains  acetic  acid,  and  an  acetate  correspond- 
to  the  hydriodate  of  ethyl-allyl.  To  isolate  this  acetate, 
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the  liquid  is  agitated  with  carbonate  of  soda,  the  oily 
layer  desiccated  with  chloride  of  calcium,  and  distilled. 
The  acetate  comes  over  from  133  to  1350  ;  it  is  a  colour¬ 
less  liquid  possessing  an  aromatic  odour,  which,  at  the 
same  time,  is  not  that  of  acetate  of  amyl.  Potash  decom¬ 
poses  it  into  acetate  and  isoamylic  alcohol.  Some  of  this 
alcohol  was  digested  at  the  ordinary  temperature  with 
permanganate  of  potassium  ;  distillation  gave  a  small 
quantity  of  a  neutral  volatile  liquid,  which  was  treated 
with  bisulphite  of  sodium.  The  crystals  formed  were 
compressed  between  blotting  paper,  and  decomposed  by 
distillation  with  carbonate  of  soda.  A  small  quantity  of 
a  liquid,  possessing  an  aromatic  odour,  and  boiling  about 
103°,  was  obtained.  This  liquid,  upon  an  analysis,  gave 
C  =  68*48,  H  =  11*78  ;  the  formula  C5HioO  requires 
C  =  69*76,  H  =  ii*i6.  This  analysis,  and  the  boiling  point, 
prove  that  a  small  quantity  of  acetone  is  formed  by  oxida¬ 
tion  with  permanganate  ;  a  mixture  of  acetic  and  propionic 
acids  is  also  formed.  The  liquid  from  which  the  acetone 
was  volatilised  having  been  filtered  and  supersaturated 
with  sulphuric  acid  yielded,  upon  distillation,  an  acid 
liquid,  which  was  converted  into  a  silver  salt.  This  salt 
was  found  by  analysis  to  contain  0  =  17*69,  H  =  i*o6. 
Experiments  were  also  made  with  chromic  acid,  and  they 
have  shown  that,  under  the  influence  of  oxidising  agents, 
isoamylic  alcohol  (hydrate  of  ethyl-allyl)  gives  first  an 
acetone,  and  afterwards  splits  up  into  propionic  and 
acetic  acids.  When  iodide  of  isoamyl  is  treated  by  acetate 
of  silver  in  presence  of  ether,  a  certain  amount  of  isoamy- 
lene  (ethyl-allyl)  is  set  free,  and  distils  with  the  ether  ; 
a  bromide  produced  therefrom,  passed  over  from  170° 
to  1800.  This  bromide,  having  been  heated  with  sodium 
to  ioo°for  some  days,  yielded  the  hydrocarbon  in  the  free 
state  again.  The  hydriodate  was  again  formed  by  heating 
the  hydrocarbon  with  hydriodic  acid.  The  hydriodate 
thus  formed  was  identical  with  the  Irydriodate  of  ethyl- 
allyl  :  it  distilled  over  at  1450.  One  would  conclude  from 
this,  M.  Wurtz  says,  that  the  ethyl-allyl  set  free  by  the 
decomposition  of  the  hydriodate,  maintains  its  atomic 
grouping  intaCt,  not  only  after  having  been  converted  into 
bromide,  but  even  after  being  deprived  of  its  bromine  by 
sodium.  The  alcohol  described  is  the  third  isomer  of  the 
primary  hydrate  of  amyl ;  the  two  others  being  the 
hydrate  of  amylene,  discovered  by  M.  Wurtz,  and  the 
secondary  alcohol,  obtained  by  M.  Friedel,  by  adding 
hydrogen  to  methyl-butyl. 

The  experiments  of  M.  de  Clermont  were  made  in  the 
laboratory  of  M.  Wurtz.  M.  de  Clermont  first  describes 
hydriodate  of  caprylene.  When  caprylene  is  heated  with 
a  solution  of  hydriodic  acid,  saturated  at  zero,  this  com¬ 
pound  is  produced  ;  at  the  end  of  a  few  hours  the  reaction 
is  completed,  and  the  hydriodate  is  found  as  an  oily  liquid 
at  the  bottom  of  the  vessel.  The  layers  being  separated, 
the  product  is  washed  first  with  water,  afterwards  with  a 
weak  solution  of  potash,  and  then  dried  over  chloride  of 
calcium.  This  liquid  is  submitted  to  fractional  distillation 
in  vacuo,  that,  coming  over  at  120°,  constitutes  pure 
hydriodate  ;  the  specific  gravity  of  this  distillate  is  1*33 
at  zero,  and  1*314  at  210.  By  reading  in  the  same  way 
with  hydrobromic  acid,  the  hydrobromate  of  caprylene  is 
obtained.  When  hydriodate  of  caprylene  is  added  to  acetate 
of  silver  suspended  in  ether,  a  lively  reaction  ensues  ; 
iodide  of  silver  is  formed,  as  well  as  a  certain  quantity  of 
caprylene  and  acetic  acid,  but  a  compound  also,  the 
acetate  of  caprylene,  is  obtained.  Ether  dissolves  the 
fluid  products.  By  distillation,  the  ether  is  removed  ;  the 
residue  is  treated  with  water  and  carbonate  of  soda  to 
remove  the  acetic  acid,  and  dried  by  chloride  of  calcium. 
A  liquid  is  thus  obtained,  from  which  the  caprylene  is 
eliminated  by  fractional  distillation  ;  finally,  pure  acetate 
of  caprylene  is  obtained.  It  is  a  colourless  liquid, 
possessing  a  fruity  odour  ;  its  density  at  zero  is  ’822,  and 
at  26°,  *803  ;  its  boiling  point  is  inferior  to  that  of  the 
acetate  of  capryl  of  M.  Bouis,  which  is  1930.  Upon  dis¬ 
tilling  in  the  oil-bath  acetate  of  caprylene  with  an  equiva¬ 
lent  quantity  of  caustic  potash,  recently  calcined,  acetate 


of  potash  and  hydrate  of  caprylene  are  obtained.  The 
distillate  requires  rectification.  The  hydrate  purified  by 
fractional  distillation  was  analysed,  and  the  figures 
obtained  led  to  the  formula  CsHisO  ;  the  liquid  upon 
which  the  analysis  was  made  boiled  at  174°  to  178°.  The 
hydrate  of  caprylene  is  a  transparent,  colourless,  and  very 
mobile  liquid,  not  oily,  and  possessing  an  aromatic  odour 
and  a  burning  and  persistent  taste  ;  it  is  inflammable,  and 
burns  with  a  bright  flame.  It  is  insoluble  in  alcohol  and 
ether  ;  its  density  at  zero  is  *8n,  and  at  230,  '793. 
Hydrochloric  acid  does  not  appear  to  decompose  the 
hydrate  of  caprylene  ;  but  the  solution  of  hydrochloric 
acid,  aided  by  heat,  gives  birth  to  the  hydrochlorate  of 
caprylene.  This  hydrochlorate  would  be  a  new  isomer 
of  the  chloride  of  capryl  of  M.  Bouis,  another  having  been 
described  by  M.  Schorlemmer,*  which  he  obtained  in 
treating  amyl-isopropyl  with  chlorine. 
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Detection  of  Nitroglycerine. — To  deteCt  nitro¬ 
glycerine  in  cases  of  poisoning,  A.  Werber  proceeds  in 
the  following  manner  ; — The  organic  material  to  be  tested 
is  extracted  with  ether  or  chloroform,  the  extraction 
mixed  on  a  watch  glass,  with  two  or  three  drops  of  pure 
aniline,  and  evaporated  upon  the  water-bath.  A  few 
drops  of  concentrated  sulphuric  acid  are  then  added, 
when,  if  nitroglycerine  is  present,  a  purple  colouration  ap¬ 
pears  which  changes  to  a  dark  green  on  dilution  with 
water.  As  little  as  *ooi  grain  of  nitroglycerine  may  thus 
be  identified. — ( Schmidt's  Jahrb.  d.  ges.  Med.,  1867;  and 
Zeitschr .  Analyt.  Chem.,  vii.,  158.) 

Dinitronaphtol.— C.  A.  Martius. — Chlorhydrate  of 
diazonaphtol,  GIOH6N2,  HC1,  is  formed  by  the  aCtion  of 
potassic  nitrite  upon  a  diluted  and  acid  solution  of 
chlorhydrate  of  naphthylamine,  GI0HgN,  HC1.  If  a 
solution  of  chlorhydrate  of  diazonaphtol  is  mixed  with 
nitric  acid  and  boiled,  a  violent  reaction  takes  place, during 
which  nitrogen  is  set  free,  and  on  cooling,  yellow  crystals 
separate,  which  consist  principally  of  dinitronaphtol, 
GI0H6(NO2)2G.  The  formation  of  this  compound  is 
illustrated  by  the  following  equations  : — 

GioHgN,  HC1  +  NHG2  =  GIOH6N2,  HC1  +  2H2G 

GIOH6N2,  HC1  -f  H2G  =  GioH8G  +  N2  +  HC1 
GioH8G  +  2NHG3  =  GioH6(NG2)2G  +  2H2G. 

Dinitronaphtol  is  almost  insoluble  in  boiling  water, 
difficultly  soluble  in  alcohol,  ether,  or  benzol.  It  is  a 
strong  acid  decomposing  carbonates  readily.  Reducing 
agents  convert  it  into  a  basic  compound  of  the  composition 
GIOH6(NH2)2G  as  described  by  the  author  and  P.  Greiss 
(Ann.  Chem.  Pharm.,  cxxxiv.,  375).  Dinitronaphtol  is  a 
valuable  yellow  dye,  and  is  now  extensively  used  as  such. 
(Akad.  z.  Berlin,  1867.) 

New  Synthesis  of  Aceturic  Acid. — N.  Tazukowitsch. 
— The  aCtion  of  chloracetic  acid  upon  benzamide  gives 
rise  to  the  formation  of  hippuric  acid,  as  described  by  the 
author  on  a  previous  occasion  ( vide  Chemical  News, 
No.  411,  p.  208).  In  a  similar  manner  aceturic  acid  may 
be  obtained  by  aCting  with  chloracetic  acid  upon  aceta¬ 
mide,  as  shown  in  the  following  equation  : — 

G2H3C102  +  N  {  h2HA2H3G.NH.(G2H302)  +  HC1. 

In  order  to  avoid  the  injurious  aCtion  of  the  free  HC1, 
an  excess  of  acetamide  has  to  be  taken,  when  NH4C1  will 
be  formed  instead  of  HC1 : 

G2H3C1G2  +  3(G2H30.NH2)=G4H7N©3  +  (G2H3G)2HN 

+  NH4C1. 

Chloracetic  acid  and  acetamide  have  to  be  heated 
together  to  150-155°  C.  for  three  hours.  The  liquid 
portions  are  then  poured  off  from  the  crystals  and 

*  Annalen  der  Chem.  u.  Pharm.,  cxliv.,  p.  190 ;  1867. 
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mixed  with  an  excess  of  ether,  which  causes  an  oil  to 
separate.  The  aqueous  solution  of  this  oil  is  neutralised 
with  calcic  carbonate,  and  from  the  calcic  aceturate  the 
acid  is  liberated  by  adding  an  equal  proportion  of  oxalic 
acid. — ( Zcitschr .,  Ch.,  N.F.,  iv.  79.) 

Dibromide  of  Cholesterin. — W.  Moldenhauer  and  T. 
Wislicenus. — Well  purified  cholesterin,  dissolved  in  car¬ 
bonic  disulphide,  and  treated  with  bromine  until  the 
latter  ceases  to  disappear  is  converted  into  a  dibromide, 
C-26H44OBr2.  This  compound,  which  is  insoluble  in 
water,  is  readily  purified  by  recrystallisation  from  a  mix¬ 
ture  of  alcohol  and  ether.  On  reduction  with  sodium- 
amalgam  no  substitution  of  bromine  by  hydrogen  takes 
place,  but  cholesterin  is  regenerated.  (Noturf.  ges.  Zurich. , 
1867,  166). 

Preparation  and  Determination  of  Cantharidin.— A. 
Fumouze. — Powdered  cantharides  are  macerated  with 
chloroform  for  twenty-four  hours,  and  this  treatment  is 
repeated  twice  with  fresh  quantities  of  solvent,  the  residue 
having  been  well  squeezed  each  time.  The  collected 
solutions  are  then  distilled,  and  the  dark  green  residue 
treated  with  carbonic  disulphide  which  dissolves  fatty, 
resinous,  and  other  matters,  and  precipitates  the  canthari¬ 
din.  The  precipitate  is  thrown  on  a  filter,  washed  with 
carbonic  disulphide,  and  recrystallised  from  chloroform. 
The  same  process,  omitting  the  final  recrystallisation, 
may  be  used  for  the  quantitative  estimation  of  cantharidin 
in  cantharides.  The  average  quantity  found  was  from  four 
to  five  grammes  in  one  kilogramme  (J ourn.  Pharm.,\\.  161). 

On  the  Probable  Identity  of  Methylic  Aldehyd 
with  Dioxymethylene. — A.  Geuther. — Hofmann  in  his 
researches  on  methylic  aldehyd  ( Comfitcs  R.,  lxv.,  555.), 
mentions  a  crystalline  body  of  the  composition  GH2S, 
which  he  obtained  by  treating  the  original  liquid  with  sul¬ 
phuric  hydride,  and  boiling  the  oil  thereby  formed  with 
chlorhydric  acid.  The  composition  of  these  crystals  and 
their  properties,  as  described  by  Hofmann,  are  identical 
with  those  of  a  compound  first  discovered  by  Girard  as  a 
product  of  reduction  of  carbonic  disulphide,  and  afterwards 
obtained  by  A.  Flusemann  from  ethylenic  sulphide  by 
heating  to  150°  C.,  and  called  by  that  chemist  dimethylenic 
sulphide.  Should  the  compound  of  Hofmann  be  identical 
with  dimethylenic  sulphide,  the  existence  of  methylic 
aldehyd  amongst  the  products  of  oxidation  of  methylic 
alcohol  would  become  doubtful  in  proportion  as  that  of 
dioxymethylene  would  gain  in  probability  (Zeitschr.  Ch., 
N.F.  iv.,  159). 

Oxanilic  Acid. — A.  Claus  has  investigated  the  reaction 
between  nitrous  acid  and  oxanilic  acid,  in  order  to  decide 
the  question  whether  the  two  carbon  nuclei  of  the  latter 
acid — that  of  oxalic  acid  on  the  one  hand,  and  that  of 
aniline  on  the  other — are  held  together  by  direct  union, 
or  through  the  interposition  of  the  nitrogen  atom.  If  the 
former  alternative  is  the  correct  one,  the  abtion  of  nitrous 
acid  will  confine  itself  to  the  group  NH2,  and  the  forma¬ 
tion  of  an  oxyphenyloxalic  acid  must  be  expebted  : — 
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The  experiment,  however,  proved  that  this  is  not  the  case ; 
but,  accompanied  by  a  copious  evolution  of  nitrogen,  a 
complete  dissolution  takes  place,  ending  in  the  formation 
of  carbolic  and  oxalic  acid.  The  atomic  constitution 
of  oxanilic  acid,  therefore,  must  be  regarded  as — 

g6h5 
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NH 

I 
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— ( Joiirn .  fir.  Chan .,  ciii .,  54.) 


Conversion  of  Organic  Chlorides  into  Iodides. — 
A.  Lieben. — The  method  for  converting  organic  chlorides 
into  iodides,  which  is  applicable  in  many  cases,  is  based 
on  the  fabt  that  double  decomposition  takes  place  when 
an  organic  chloride  is  treated  with  concentrated  iodhydric 
acid.  Thus  ethylic  chloride,  heated  with  IH  of  rg  sp.  gr. 
in  a  sealed  tube  to  130°  C.,  is  readily  converted  into  iodide. 
On  the  other  hand,  ethylic  iodide  may  be  reconverted 
into  chloride,  though  extremely  slowly  and  imperfebtly,  by 
heating  with  chlorhydric  acid.  Chloroform  and  iod¬ 
hydric  acid,  at  130°,  give  iodide  of  methylene  and  free 
iodine  : 

GHCI3  +  3IH  =  GHI3  +  3HCI 
GHI3  +  IH  =GH2I2+  2I. 

The  method  is  less  successful  in  the  case  of  aromatic 
chlorides,  on  account  of  the  high  temperatures  required  to 
start  the  reaction,  temperatures  at  which  the  iodides 
cannot  exist. —  (Akad.  I Vein.  and.  Jonrn.  fir.  Chem ., 
civ.,  59). 


PROCEEDINGS  OF  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting ,  Monday ,  July  6,  1868. 

Sir  H.  Holland,  Bart.,  F.R.S.,  in  the  Chair. 


John  Glas  Sandeman,  Esq.,  was  elected  a  Member  of 
the  Royal  Institution. 

The  Managers  announced,  that,  in  conformity  with 
the  Deed  of  Endowment,  they  had  appointed  William 
Odling,  Esq.,  M.B.,  F.R.S.,  Fullerian  Professor  of 
Chemistry,  in  the  room  of  the  late  Professor  Faraday. 

The  Presents  received  since  the  last  meeting  were  laid 
on  the  table,  and  the  thanks  of  the  members  returned  for 
the  same. 


NOTICES  OF  BOOKS. 


SWEDENBORG  AS  A  MAN  OF  SCIENCE.* 

The  Rev.  Charles  Kingsley,  Professor  of  Modern  History 
in  the  University  of  Cambridge,  asserts  in  his  Miscel¬ 
lanies, that— 

“  The  world  only  knows  Swedenborg  as  a  dreaming 
false  prophet,  forgetting  that  if  even  he  was  that,  he  was 
also  a  sound  and  severe  scientific  labourer  to  whom  our 
modern  physical  science  is  most  deeply  indebted.” 

Are  there  any  grounds  for  this  assertion  ?  Is  our 
modern  physical  science  most  deeply  indebted  to  Sweden¬ 
borg  ?  If  so,  in  what  particulars  ? 

From  his  youth,  Swedenborg  took  a  lively  interest  in 
general  science,  and  his  mind  teemed  with  speculations, 
theoretical  and  practical.  He  was  offered  the  Professor¬ 
ship  of  Mathematics  at  Upsala,  which  he  declined.  “It 
is  the  fatality  of  mathematicians,”  he  wrote,  “  to  abide 
in  theory.  1  have  often  thought  it  would  be  a  capital 
thing,  if  to  each  ten  mathematicians  one  good  practical 
man  were  added  to  lead  them  to  market  ;  he  would  be  of 
more  use  and  mark  than  all  the  ten.”  Charles  XII.  em¬ 
ployed  him  in  military  engineering,  and  in  1716  appointed 
him  Assessor  in  the  College  of  Mines. 

Up  to  1722  he  was  an  industrious  pamphleteer,  writing 
on  docks,  sluices,  and  salt-works,  on  the  manufacture  of 
tin-plate,  on  improved  stoves,  on  decimal  measures  and 

*  Emanuel  Swedenborg  :  His  Life  and  Writings .  By  William 
White.  Second  edition,  in  one  volume.  London,  i868„ 
t  Review  of  Vaughan’s  Hours  with  the  Mystics. 
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coinage,  on  algebra,  on  finding  the  longitude  at  sea  by  the 
moon,  on  the  decrease  of  the  rapidity  of  the  earth’s  ro¬ 
tation,  on  the  tides  of  the  ancient  world,  on  chemistry, 
geology,  &c.,  &c.  Throughout  all  his  discussions  he 
displays  a  sagacious  intellect,  never  whimsical,  bold,  yet 
true  to  common-sense.  For  instance,  reasoning  on 
chemistry,  he  asks,  “  What  is  there  in  nature  which  is 
not  geometrical  ?  What  is  the  variety  of  experiments  in 
chemistry,  but  a  variety  of  position,  figure,  weight  and 
motion  in  particles  ?”  and  then  goes  on  to  assert  that 
chemical  combinations  can  be  nothing  but  the  re-arrange¬ 
ments  of  variously-shaped  atoms.  The  experiments 
wherewith  he  illustrated  his  dodtrine  are,  in  our  light, 
crude  and  absurd,  but  the  conjecture  was  one  with  which 
Dalton  would  have  sympathised. 

For  twelve  years  from  1722  he  printed  nothing,  but  in 
1734  amply  accounted  for  his  silence  by  the  publication 
of  three  noble  folios  entitled  Opera  Philosophica  et 
Mineralia.  The  second  and  third  of  these  are  practical 
and  technical,  giving  an  account  of  iron  and  copper 
mining,  and  the  processes  of  manufacture  in  use  last 
century.  His  disclosure  of  trade  secrets  was  resented, 
but  he  argued,  “  Why  should  fadts  be  withheld  from  this  en¬ 
lightened  age  ?  Whatever  is  worth  knowing  should  by 
all  means  be  brought  into  the  great  and  common  market 
of  the  world.  Unless  this  be  done,  we  can  neither  grow 
wiser  nor  happier  with  time.”  These  volumes  have  an 
abiding  value  as  records  of  methods  in  use  last  century  : 
as  Dr.  Percy  observes,  “  The  metallurgical  works  of  this  re¬ 
markable  man  seem  to  be  very  imperfectly  known — at 
least  they  are  rarely  if  ever  quoted  ;  and  yet  none  in  my 
judgment  are  more  worthy  of  the  attention  of  those  inter¬ 
ested  in  the  history  of  metallurgy.”* 

The  first  volume,  entitled,  Prlncipia ,  or  the  first 
principles  of  natural  things,  being  new  attempts  towards  a 
philosophical  explanation  of  the  Elementary  World,  con¬ 
stitutes  Swedenborg’s  most  characteristic  claim  to  at¬ 
tention.  An  English  translation  in  two  volumes  was 
published  by  the  Rev.  Augustus  Clissoldin  1S45-46. 

The  Principia  is  an  endeavour  to  explain  the  origin  and 
method  of  creation.  Nature  is  asserted  to  start  from 
“  points  of  pure  and  total  motion  produced  immediately 
from  the  Infinite,”  which  motion  is  said  to  be  vortical. 

From  the  congress  and  compression  of  points  are 
formed  what  he  calls  first  finites,  revolving  on  their  axes 
under  the  impulsion  of  their  constituents  ;  in  this  respedt 
perfectly  resembling  the  earth,  although  in  comparison 
with  the  least  things  visible  they  are  quite  inappreciable. 

Out  of  first  finites  by  still  further  compression  are 
formed  second  finites,  which  are  said  to  constitute  the 
first  element,  filling  the  whole  space  of  the  stellar  heavens 
and  composing  the  solar  vortex. 

From  second  finites  by  yet  further  compression  are 
produced  third  finites,  which  constitute  the  magnetic 
element. 

Again  third  finites  are  compressed  into  fourth  finites,  or 
the  third  element  called  ether. 

Ether  under  further  compression  becomes  air,  and  air 
compressed  becomes  water,  and  water  under  similar  treat¬ 
ment  yields  salt  and  all  minerals. 

Such,  according  to  Swedenborg,  is  the  derivation  and 
procession  of  the  elements.  Derived  from  the  original 
point  is  a  ceaseless  motion,  whereby  all  subsidiary  matter 
is  maintained  in  vortical  whirl. 

For  the  confirmation  of  the  theory  he  turned  to  the 
phenomena  of  magnetism.  Professor  Musschenbroek,  of 
Utrecht,  had  published  in  1729  Physicce  Experimcntalcs  et 
Geomctricce  Dissertationes  abounding  in  magnetic  observa¬ 
tions.  These  Swedenborg  freely  transferred  to  his  pages, 
and  applied  them  in  proof  of  vortical  motion.  Musschen¬ 
broek  held  that  magnetic  attractions  and  repulsions  ob¬ 
served  no  certain  laws  :  Swedenborg  on  the  contrary 
maintained  that  nowhere  was  order  more  demonstrable. 

A  cardinal  principle  with  Swedenborg  was  the 


uniformity  of  creation — that  size  makes  no  difference ; 
that  the  method  of  Nature  is  everywhere  the  same  ;  that 
the  energy  that  shapes  a  dew-drop  shapes  a  world  ;  that 
the  mechanism  of  the  trunk  of  an  elephant  and  a  fly  is 
the  same.  This  truth  he  considers  of  inestimable  value, 
because  by  analogies  drawn  from  the  seen  we  may  predi¬ 
cate  the  unseen,  and  deal  with  it  as  though  it  lay  under 
our  eyes. 

Consistently,  then,  he  applies  his  dodtrine  of  atomic  to 
cosmic  creation.  Suns  are  sires  of  systems  ;  suns  there¬ 
fore  consist  of  points  of  motion  produced  from  the  Infinite. 
The  condensation  of  these  points  results  in  ether,  which 
thrown  off  from  the  sun,  breaks  by  attenuation,  and  col¬ 
lapses  in  planets  ;  which  spheres  of  ether  by  slow  degrees 
condense  to  air,  to  water,  to  salt,  to  terra  firma. 

So  pleased  was  Swedenborg  with  this  conception  that 
he  expanded  it  in  a  romance  entitled  the  Worship  and 
Love  of  God,  wherein  he  pursues  the  story  of  creation 
through  flora  and  fauna  to  Adam  and  Eve. 

His  next  undertaking  was  a  search  for  the  human  soul 
in  the  body.  He  determined  to  allow  himself  no  rest  until 
he  had  discovered  and  demonstrated  its  existence,  and 
for  this  purpose  devoted  several  years  to  the  study  of 
anatomy.  In  1741  he  published  the  Economy  of  the 
Animal  Kingdom,  and  in  1745  the  Animal  Kingdom,  which 
he  left  unfinished.  These  works  are  simply  physiological 
studies — a  grouping  and  discussion  of  the  faCts  of  the 
anatomists  as  preliminary  to  his  quest. 

About  1744,  in  his  56th  year,  occurred  the  great  mental 
convulsion  which  converted  him  to  spiritualism — to  a 
professed  familiar  of  angels  and  devils.  With  that  phase 
of  his  character  we  do  not  meddle.  Our  concern  is  to 
appraise  his  scientific  import. 

First  it  is  to  be  remarked,  that  his  books  do  not  appear 
to  have  had  any  popularity.  There  is  no  evidence  of 
their  influence  on  his  generation.  He  dropped  them  him¬ 
self,  considering  he  had  outgrown  them,  and  some  of  his 
acquaintances  in  later  years  scarcely  knew  of  their  exist¬ 
ence.  They  were  revived  in  English  by  the  Swedenborg 
Association  in  1845-47,  ^ut  only  to  lapse  once  more  into 
oblivion. 

What  then  are  Swedenborg’s  claims  as  a  man  of  science  ? 
We  should  answer,  in  any  eminent  sense,  none  whatever. 
He  was  well  informed  ;  he  was  abreast  of  the  science  of 
his  time,  but  did  nothing  to  extend  it.  He  was  a  theorist, 
and  rarely,  if  ever,  an  experimentalist.  It  is  said  Buffon 
,  possessed  a  copy  of  his  Principia,  and  as  Laplace  owns 
that  Buffon  first  suggested  to  him  the  derivation  of  earths 
from  suns,  it  is  presumed  Buffon  derived  the  idea  from 
Swedenborg.  Suppose  he  did  :  at  the  best  it  is  a  small 
matter.  The  unity  of  creation  with  the  probability  that 
all  things  proceed  from  one  thing,  is  a  notion  old  as 
philosophy.  Again  it  is  urged,  Faraday  conjectured  that 
all  matter  might  finally  be  reduced  to  forms  of  energy,  and 
that  is  Swedenborg’s  notion.  True  ;  but  Faraday’s  merit 
lay  not  in  the  conjecture,  but  in  the  original  and  ingenious 
experiments  wherewith  he  supplied  evidence  for  the  con¬ 
jecture.  Again,  in  one  place  Swedenborg  speaks  of  seven 
planets  when  only  six  were  known  ;  therefore,  it  has  been 
asserted,  he  predicted  the  existence  of  Uranus.  So  like¬ 
wise  did  Sterne  when  he  made  Dr.  Slop  ask  “Are  there 
not  seven  wonders  of  the  world  ?  seven  days  of  creation  ? 
seven  planets  ?  seven  plagues  ?”  The  mystic  value 
assigned  to  seven  was  the  origin  of  the  planetary  and 
other  numbers. 

Were  Swedenborg’s  theories  even  more  suggestive,  we 
should  dismiss  such  claims  as  happy  guesses  among 
numerous  errors.  Indeed,  how  is  it  possible  for  any  mind 
of  sagacity  and  experience  like  his  to  speculate  extensively 
without  occasionally  drawing  near  to  truth  ?  but  the  merit 
of  the  theoriser  is  of  small  account  inasmuch  as  he  never 
knows  when  he  is  near  and  when  remote  from  truth. 
Students  of  bygone  scientific  philosophy  are  continu¬ 
ally  surprised  with  hints  which  modern  research  has 
converted  into  verities.  As  Sir  Henry  Holland,  writing 
of  Dalton  and  the  Atomic  Theory,  observes,  “  Certain 


*  Metallurgy  by  John  Percy,  M.D.,  part  i.,  p.  439. 
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questions  as  to  priority  of  discovery  meet  us  here,  even  at 
the  outset.  This,  it  is  well  known,  has  happened  in 
almost  every  similar  case.  In  the  history  of  the  greatest 
discoveries  (even  that  of  universal  gravitation)  we  find  the 
record  of  men  who  have  seen  the  light  before  them,  have 
approached  near  to  it,  but  have  missed  the  sole  path  by 
which  the  lamp  could  be  seized.”  We  do  not  depreciate 
theory :  conjecture  must  always  precede  intelligent  dis¬ 
covery  ;  but  we  must  reserve  the  honours  of  science  for 
those  who  reduce  conjecture  to  truth  by  the  evidence  of 
experiment. 


CORRESPONDENCE. 


NOTES  ON  OZONE  DEVELOPMENT  DURING 
APRIL,  MAY,  AND  JUNE,  1868. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  beg  to  forward  the  enclosed  “  Notes  on  Ozone 
Development”  during  the  past  three  months  : — 

Large  Amounts. — April  2nd  (aft.),  8th(morn.),  18th  (aft.), 
igth,  22nd  (morn.),  23rd  (morn.),  24th,  25th  (aft.),  28th  ; 
May  1st  (morn.),  5th  (morn.),  10th  (aft.),  nth,  17th, 
(aft.),  22nd,  23rd,  24th  (aft.),  29th  (morn.),  31st ;  June  1st, 
(aft.),  4th,  22nd.  Small  Amounts — April  13th  (aft.),  15th, 
(morn.)i6th  ;  June  5th  (morn.),  12th  (morn.),  igth  (aft.)  26th 
(morn.),  28th  (morn).  No  Ozone  was  found — April  gth 
(aft.),  10th  (aft.),  nth,  12th,  17th  (morn.),  20th  (morn.)  ; 
June  29th  (morn.) 

The  greatest  change  in  ozone  development  between  any 
two  consecutive  days  occurred  between  the  igth  and  20th 
of  April.  Considerable  changes  also  occurred  between 
the  8th  and  gth  of  April,  the  4th  and  5th  of  June,  and  the 
18th  and  igth  of  June. 

Ozone  development  was  extremely  variable  throughout 
the  day  on  April  15th,  21st,  27th — 30th  ;  May  1st — 5th  ; 
June  20th-— 22nd ;  and  variable  throughout  the  day 
on  April  13th,  14th;  May  24th,  25th;  June  5th — 8th, 
4pd  J4th,— j  am,  &c,, 

R,  G,  C,  Lippincott,  F.M.S. 

Righcliff  Rousg,  Eastbourng, 

July  3rd,  1868, 


DEATH  FROM  CARBOLIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Allow  me  to  add  my  opinion  to  Messrs.  F.  C. 
Calvert  and  Co.’s,  that  the  jury’s  verdict  on  the  cause  of 
Mr.  Berger’s  death  is  an  error,  and  that  the  gentleman 
must  have  died  from  drinking  carbolic  acid,  and  not  from 
inhaling  it. 

The  only  complaint  that  my  assistants  make,  from 
constantly  inhaling  carbolic  acid,  is  that  of  increased 
hunger. 

I  have  been  continually  experimenting  with  carbolic 
acid  for  more  than  a  year,  and  practising  its  inhalation 
upon  myself,  sometimes  to  intense  inconvenience,  and 
I  can  scarcely  think  it  possible  to  cause  death  in  that 
way. 

It  may  be  painful  .to  the  friends  of  this  excellent  gentle¬ 
man,  to  be  told  that  he  must  have  drunk  carbolic  acid  ; 
-yet  the  accuracy  of  this  fadt  is  important  to  the  last  degree, 
lest  an  insane  prejudice  should  be  created  against  the  use 
of  carbolic  acid,  just  as  its  marvellous  effedts  in  consump¬ 
tive  cases,  skin  diseases,  &c.,  are  beginning  to  be  generally 
jknown. 

Neither  new  nor  old  remedial  agents  shoujd  .be  used 
indiscriminately.  Excess  can  never  be  madb'  the  rule  of 
(|ife,  and  they  who  try  excess  must  suffer. — Jt  am,  &c., 

. T.  A-  Readwin. 

108,  Dorset  Street,  E.C. 
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MISCELLANEOUS. 


Chemical  Promotions.— There  is  some  stir  in  the 
chemical  world  apropos  of  existing  vacancies  and  probable 
promotions.  Unfortunately  the  number  of  remunerative 
offices  which  can  be  held  by  scientific  chemists  in  this 
country  is  small,  and  the  emoluments,  for  the  most  part, 
are  absurdly  insufficient.  That  accomplished  chemical 
pluralist,  Dr.  Frankland,  having  resigned  one  of  the  least 
lucrative  of  his  positions,  Dr.  Odling  will  succeed  him — 
whether  wholly  or  in  part,  seems  not  quite  clear.  Dr.  Odling 
will,  we  believe,  associate  with  himself  a  co-ledturer  at  St, 
Bartholomew’s  Hospital  ;  and  this  will  probably  create 
a  vacancy  in  the  chemical  chair  of  another  metropolitan 
medical  school.  Dr.  Lyon  Playfair  will  also,  it  is  under¬ 
stood,  vacate  the  chemical  chair  in  the  University  of 
Edinburgh,  in  the  case  of  his  election  to  represent  the 
University  in  Parliament.  It  is  expedted  that  he  will  be 
succeeded  by  Dr.  Anderson,  Professor  of  Chemistry  in 
the  University  of  Glasgow. — British  Medical  Journal. 

[The  above  paragraph  is  not  quite  corredt.  Dr.  Odling 
has  been  appointed  Fullerian  Professor  of  Chemistry  at 
the  Royal  Institution  ;  not,  however,  vice  Dr.  Frankland, 
resigned,  but  in  the  place  of  the  late  Professor  Faraday. 
Dr.  Odling’s  co-ledturer  at  St.  Bartholomew’s  Hospital 
will  be  Dr.  Matthiessen  ;  and  the  vacancy  which  this  will 
occasion  at  St.  Mary’s  will  probably  be  filled  up  by  Dr. 
Russell.] 

Something  like  a  Lecfture  ! — In  a  recent  number,  we 
published  a  paper,  by  Professor  Henry  Morton,  Ph.D.„ 
describing  some  highly  interesting  experiments  which  had 
been  found  to  obviate  the  difficulties  attending  the  pro- 
dudtion  of  monochromatic  light  in  large  quantities.  Dr. 
Morton  has  since  carried  out  his  method  on  a  grand 
scale,  and  with  perfedt  success,  at  the  Academy  of  Music,, 
Philadelphia,  before  an  audience  of  about  3,500  persons.. 
Our  space  will  not  allow  us  to  give  a  long  report  of  the 
ledture  ;  we  must,  therefore,  content  ourselves  with  merely 
referring  to  some  of  the  experiments  which  were  most 
novel  and  effedtive.  The  amount  of  apparatus  employed 
was  something  extraordinary.  There  were  ninety  Bunsen’s 
burners,  five  lime-lights,  a  galvanic  battery  of  great 
power,  an  oxyhydrogen  blow-pipe  and  two  large  cameras, 
indudtion  coil  and  eledtric-wheel,  screens  and  mirror,  eight 
gas-bags,  two  hydrogen  generators,  and  a  large  iron 
reservoir,  holding  72  gallons  of  oxygen.  It  required 
fifteen  assistants  to  work  the  apparatus,  and  forty  young 
gentlemen  from  the  University  to  represent  the  spedtrum. 
To  show  that  the  temperature  of  the  sun  resembled  that 
of  the  oxyhydrogen  blow-pipe,  the  ledturer  placed  himself 
and  apparatus  on  a  platform  secured  to  one  of  the  stage 
traps,  and  then  was  raised  to  a  great  height  above  the 
floor,  at  which  elevation  he  burned  in  the  compound  blow¬ 
pipe  a  piece  of  thick  steel-wire  rope.  The  fountain  of 
scintillating  sparks  and  drops  of  melted  steel,  descending 
in  a  broad  sheet  some  15  feet  in  height,  poured  upon  the 
stage,  and  rolled  in  a  torrent  of  fiery  hail  towards  the 
footlights  ;  proving  to  the  audience  that  the  metal  was 
reduced  to  the  gaseous  condition  in  which  it  exists  in  the 
sun.  A  wheel,  5  feet  in  diameter,  composed  of  Geissler 
tubes,  was  rotated,  while  flashes  of  eledtric  light,  produced 
by  the  large  indudtion  coil  construdted  for  the  University 
of  Pennsylvania,  produced  the  effedt  of  a  star  darting  innu¬ 
merable  coloured  and  constantly-changing  rays.  The  stage 
was  then  illuminated  with  a  number  of  lime-lights  ;  a  pro¬ 
cession  was  formed  of  brilliantly-costumed  figures,  per¬ 
sonating  the  prismatic  colours,  and  bearing  banners ;  at  a 
signal,  the  lime-light  was  replaced  by  yellow  light,  pro¬ 
duced  by  ninety  Bunsen’s  burners,  when  every  trace  of 
colour  disappeared,  and  the  entire  phalanx  became  a 
hastly  company  of  spedtres  bearing  banners  of  white  and 
lack.  This  experiment  brought  thi$  highly-interesting 
arid  instrddfive  ledture  to  a  close. 

;  ,  ^  ..i  s  i  »  1  •  *  1  '  *•  ,fc  * 
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Contemporary  Scientific  Press — Notes  and  Queries. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


(Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  ar#  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”] 


Comptcs  Rendus. 

April  13,  1868. 

H.  Debray,  “  On  the  Formula  of  Molybdic  Acid,  and  on  the  Equiva¬ 
lent  of  Molybdenum.”  L.  Troost  and  P.  Hautefuille,  “On  the 
Production  of  Paracyanogen,  and  on  its  Transformation  into  Cyano¬ 
gen.”  H.  Caron,  “  On  the  Use  of  Fluoride  of  Calcium  in  Smelting 
Iron  Ores  containing  Phosphorus.”  P.  Schutzenberger,  “  On  the 
Crystallisation  of  Sulphur.  On  some  Chemical  Reactions  which  give 
rise  to  the  Formation  of  Oxychloride  of  Carbon.”  Cheveier,  “  On 
the  Amides  of  Sulphoxyphosphoric  Acid.” 

April  20,  1868. 

A.  Wurtz,  “  On  the  Identity  of  Artificial  Neurine  with  that  ob¬ 
tained  from  the  Brain.”  L.  Troost  and  P.  Hautefeuille,  “  On  the 
Production  of  Paracyanogen,  and  on  its  Transformation  into  Cyano¬ 
gen.”  Jeannel,  “  On  the  Preparation  of  the  Salts  of  Sesquioxide  of 
Iron  and  on  Oxychloride  of  Iron.”  F.  Jean,  “  Note  on  the  Manufac¬ 
ture  of  Phosphate  of  Soda  and  of  Fluoride  of  Sodium.”  P.  Schut¬ 
zenberger,  “  On  a  New  Acetate  of  Chromium.”  C.  F'riedel  and  A. 
Ladenburg,  “  On  some  Derivatives  of  the  Radical  Silico-Allyi. 

April  27,  1868. 

Savary,  “On  a  Sulphur,  Carbon,  and  Salt  Water  Battery.”  F.  P. 
Le  Roux,  “  On  the  Introduction  of  a  Cylinder  of  Magnesia  into  the 
Voltaic  Arc  for  the  purpose  of  increasing  and  steadying  the  Light 
produced.”  H.  Caron,  “  On  the  Preparation  of  Magnesia  to  be  used 
for  the  Manufacture  of  Refractory  Articles.” 

Annales  dcs  Mines. 

No.  5.  1867. 

N.  Kokscharow,  “  On  the  Decolouration  of  the  Topaz.”  Goppert, 
“  On  some  Minerals  which  may  be  found  associated  with  the  Dia¬ 
mond.”  Czech,  “  On  a  Specimen  of  Crystallised  Graphite.”  Nau- 
mann,  “  On  the  Pyro-EleCtricity  of  Quartz.”  Streng,  “  On  the  Com¬ 
position  of  certain  Silicates.”  Fuchs,  “  On  the  Specific  Gravity  of 
certain  Silicates.”  Guthe,  “On  the  Composition  of  Garnet.”  J. 
A.  Michaelson,  “  On  the  Composition  of  Hornblende.  Hermann, 
“  On  Wbhlerite,  zEschynite,  and  Euxenite.”  Haidinger,  “  Analysis 
of  Meteoric  Iron  from  Dakotah,  India.”  Borichy,  “  Analysis  of 
Meteoric  Iron  from  Carthage,  North  America.”  Reichardt,  “On 
Kainitefrom  Stassfurt,  Prussia.”  Breithaupt,  “  On  the  Presence  of 
Magnesia  in  Arragonite.” 

Annales  de  Chimie  et  dc  Physique. 

March,  1868. 

J,  L.  Soret,  “  Researches  on  the  Density  of  Ozone.”  J.  B.  Bous- 
singault,  “  On  the  Functions  of  Leaves.”  ' 

Archives  dcs  Sciences. 

April  15,  1868. 

H.  Wild,  “  On  the  Absorption  of  Light  by  Dry  and  Moist  Air.” 

Bulletin  de  la  Societe  Chimique  de  Paris. 

March,  1868. 

Berthelot,  “  A  General  Method  of  Reducing  and  Saturating  Or¬ 
ganic  Compounds  with  Hydrogen.”  Lecoq  de  Boisbaudran,  “  On 
the  Supersaturation  of  Saline  Solutions.” 

Dingler’s  Polytcchnischcs  Journal. 

April,  1868. 

P.  von  Tunner,  “On  Oudry’s  Method  of  Depositing  Copper  on 
Iron  by  Voltaic  Electricity.”  Reichert,  “On  the  Manufacture  of 
Magnesium  from  Carnallite.”  C.  Nollner,  “  On  a  Compound  of 
Bichloride  of  Tin  and  Chloride  of  Sodium.  On  an  Explosion  of 
Hydrogen  in  a  Vacuum  Pan  at  the  Kuttenberg  Sugar  Refinery." 

Journal  fur  Praktische  Chemic. 

March,  1868. 

FI.  Ritthausen,  “  On  Vegetable  Casein  or  Legumin.  On  the  Pro¬ 
ducts  of  the  Decomposition  of  the  Legumin  and  the  Protein  Com¬ 
pounds  of  the  Lupine  and  Almond  by  Boiling  with  Sulphuric  Acid. 
On  Glutanic  Acid,  a  Product  of  the  Decomposition  of  Glutamic  Acid 
by  Nitrous  Acid.” 

Knnst-  und  Gewerbeblatt. 

March,  1868. 

M.  Zangerlk,  “  On  the  Use  of  Petroleum  as  Fuel.”  W.  A.  Herb, 
“  On  the  Manufacture  of  Artificial  Precious  Stones.”  J.  B.  Schober, 
“  Analysis  of  Polyhalite  from  Berchtesgaden,  Bavaria.” 

May  4,  1868. 

Boulay,  “  Note  on  a  New  Constant  Battery.”  L.  Cailletet,  “  On 
the  Permeability  of  Iron  to  Hydrogen  at  Ordinary  Temperatures.” 
H.  Caron,  “  On  the  Preparation  of  Magnesia  for  use  with  the  Oxyhy- 
drogen  Light.”  Callaud,  “  On  some  Experiments  at  Sea  with  the 
Author’s  Two-fluid  Voltaic  Battery.” 

S itzungsberichte  dcr  Kaiscrlichen  Akadcmie  der  Wissensehaftcn 
zu  Wien  ( Mathematisch-Natunuisscnscliaftliche  Classe.) 

October,  1867. 

J.  Wolff,  “A  Chemical  Examination  of  the  Iron  Ores  of  Hutten- 
berg,  Carinthia.”  F.  von  Uchatius,  “  Some  Improvements  in  the 
Author's  Method  of  Testing  Powder.”  A,  Grabowsri,  “On  the 
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Tannin  of  Oak  Bark.”  G.  Malin,  “  On  Isodulcitic  Acid,  Contribu¬ 
tions  to  the  Knowledge  of  Camphor.”  H.  Hlasiwetz  and  A.  Gra- 
bowski,  “  On  the  Decomposition  of  Camphoric  x\cid  by  Caustic 
Alkalies.”  M.  Reiner,  “  An  Analysis  of  the  Mineral  Spring  at  Sauer- 
brunn,  Wiener-Neustadt.”  A.  Vierthaler,  “  An  Analysis  of  the 
Sulphurous  Spring  at  Spalato.  An  Analysis  of  Water  from  the  River 
Cettina,  Dalmatia.  On  the  Variations  in  the  Composition  of  the  Sea 
Water  off  Spalato.”  J.  Qsek,  “Researches  on  Alcoholic  Fermen¬ 
tation." 


NOTES  AND  QUERIES. 


Potato  Powder. — Will  any  of  your  correspondents  kindly  tell  me 
how  to  reduce  potatoes  to  powder  ?  All  my  attempts  at  drying  them 
convert  them  to  a  tough,  discoloured,  leather-like  mass. — A  Constant 
Subscriber. 

Colour  of  Oil. — The  suggestion  of  “Oil  Refiner”  is  plausible 
enough,  but  without  samples  of  oils  of  guaranteed  purity,  and  as  fresh 
as  desirable  to  the  trade,  it  would  be  rather  guess  and  hap-hazard 
work  to  make,  or  try  to  make,  what  “  Oil  Refiner”  desires ;  in  a  perfectly 
pure  state,  all  the  fixed  oils  are  either  only  slightly  yellowish-coloured, 
or  even  perfectly  colourless— as,  for  instance,  cold  drawn  castor  oil  — 
or  exhibit  a  peculiar  tinge,  sin  generis ,  belonging  to  the  genuine  oil 
itself,  hempseed  oil,  e.g.,  being  of  a  greenish  hue.  Much  of  the  colour 
of  the  fixed  oils  is  due  to,  and  derived  from,  the  integuments  of  the 
seeds  from  which  they  are  obtained,  or  depends,  as  is  the  case  with 
raw  cotton-seed  oil,  upon  the  presence  within  the  seed  of  small  cells 
filled  with  an  oleo-resinous-coloured  matter,  which  gets  dissolved  in 
the  raw  oil,  in  consequence  of  the  breaking  of  the  cells,  when  pressure 
is  applied  to  the  seed  to  obtain  the  oil. 

Printing  Ink.— The  great  bulk  of  printing  ink  consists  of  what,  in 
chemical  parlance,  is  anhydride  of  linoleic  acid  (C32H27O3)  ;  this 
material  presents,  in  many  of  its  properties,  a  great  similarity  to 
caoutchouc,  like  which  it  may  be  regarded  as  a  product  of  oxidation.  I 
have  instituted  a  few  experiments  to  wash  both  old  printing  ink,  and 
more  recent,  out  of  paper,  and  find  that  chloroform  answers  this  pur¬ 
pose  best;  benzol,  coal-tar  oil,  and  the  light  petroleum  oil  have  no 
effedt  whatever ;  sulphide  of  carbon  does  not  adt  very  satisfadtorily ; 
and  I  cannot  also  speak  very  favourably  of  oil  of  turpentine.  Next  to 
chloroform,  I  find  that  caustic  soda  answers  best  ;  but  it  at  once  also 
disintegrates  the  paper,  converting  it  into  pulp,  while  evidently  the 
anhydride  of  linoleic  acid,  in  other  terms  the  boiled  linseed  oil,  is  com¬ 
pletely  dissolved  and  removed  from  the  paper.  The  very  minutely- 
divided  lampblack,  carbonaceous  matter,  added  to  the  boiled  oil, 
becomes  dispersed  through  the  paper  pulp,  giving  it  a  greyish  tinge  ; 
by  bleaching  agents,  however,  this  tinge  gets  changed  to  white.  If 
“  Paper  Maker”  desires  more  information  on  the  subjedt — how  best  to 
use  chloroform  in  a  manner  consistent  with  the  expense,  volatility, 
and  other  difficulties  which  are  in  the  way — I  shall  be  happy  to  convey 
to  him  such  information  ;  but,  as  it  would  be  taking  too  much  space  to 
do  so  in  these  columns,  I  therefore  suggest,  if  so  inclined,  that  “  Paper 
Maker”  should  send  his  name  and  address  to  the  Office  of  the 
Chemical  News. — Dr.  A.  A. 


TO  CORRESPONDENTS. 


E.  Oldreive. — 1.  Fresenius’s  “  Qualitative  Analysis  ”  ;  to  be  followed 
up  by  a  study  of  his  “  Quantitative  Analysis.”  2.  Liebig’s  “  Agricultural 
Chemistry.” 

J.  PI.  S. — The  subjedt  is  not  of  sufficient  importance  to  be  worth 
devoting  more  space  to  it.  See  Mr.  Readwin’s  letter  in  this  number. 
The  most  reasonable  supposition  is  that  we  do  r.ot  know  what  was  the 
experiment  which  the  deceased  was  trying ;  the  evidence  before  the 
coroner  was  not  clear  on  this  point. 

E.  C. — Consult  any  elementary  book  on  chemistry.  We  cannot  tell 
the  price,  until  we  know  in  what  form  it  is  required. 

W.  B. — Please  repeat  the  question,  spelling  the  -words  in  full  and 
writing  a  little  plainer. 

Alpha.— The.  book  shall  be  sent. 

Communications  have  been  received  from  S.  Ivanoff;  Messrs.  Town¬ 
send  and  Adams  ;  Dr.  T.  L.  Phipson  (with  enclosure)  ;  E.  Oldreive ; 
J.  Bowing  (with  enclosure);  H.  Bagshawr  ;  W.  Little  ;  W.  Toulman 
(with  enclosure) ;  E.  Schunck  (with  enclosure) ;  Alment  and  Johnson  ; 
C.  Mitchell  and  Co. ;  R.  J.  Williams  ;  Nicholson,  Taylor,  and  Co.  ;  E. 
W.  Ball;  Dr.  S.  Muspratt  (with  enclosure);  M.  A.  Gage  (with 
enclosure);  J.  Carteighe;  J.  Napier  (with  enclosure);  Dr.  Divers 
(with  enclosure);  B.  T.  Simmons  ;  and  C.  R.  C.  Tichborne. 

BOOKS  RECEIVED. 

On  Aniline  and  its  Derivatives.  By  M.  Riemgmn,  P.D.,  LA.M.  To 
which  is  added,  in  an  appendix,  The  Report  on  the  Colouring 
Matters  derived  from  Coal  Tar,  shown  at  the  French  Exhibition, 
1867.  By  Dr.  A.  W.  Hofmann,  F.R.S. ;  MM.  G.  de  Laire  and 
Ch.  Girard.  The  whole  revised  and  edited  by  William  Crookes, 
F.R.S. ,  &c.  London  :  Longmans. 

Water  Analysis  :  a  pradtical  treatise  on  tire  Examination  of  Potable 
Waters.  By  J.  A.  Wanklyn  and  E.  T.  Chapman.  London: 
Triibner. 

Essay  on  the  Comparative  Efficiency  of  Spedtroscope  Piisrns  of 
Different  Angles,  By  Edward  C-  Pickering. 
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ON  THE  MEASUREMENT  OF 

THE  LUMINOUS  INTENSITY  OF  LIGHT. 

By  WILLIAM  CROOKES,  F.R.S.,  &c. 

The  measurement  of  the  intensity  of  a  ray  of  light  is  a 
problem  the  solution  of  which  has  been  repeatedly 
attempted,  but  with  less  satisfactory  results  than  the 
endeavours  to  measure  the  other  radiant  forces.  The 
problem  is  susceptible  of  two  divisions — the  absolute  and 
the  relative  measurement  of  light. 

I.  Given  a  luminous  beam,  we  may  require  to  express 
its  intensity  by  some  absolute  term  having  reference  to  a 
standard  obtained  at  some  previous  time,  and  capable 
of  being  reproduced  with  accuracy  at  any  time  in 
any  part  of  the  globe.  Possibly  two  such  standards 
would  be  necessary,  differing  greatly  in  value,  so  that  the 
space  between  them  might  be  subdivided  into  a  definite 
number  of  equal  parts  ;  or  the  same  result  might  perhaps 
be  obtained  by  the  well-known  device  of  varying  the 
apparent  intensity  of  the  standard  light  by  increasing  and 
diminishing  its  distance  from  the  instrument. 

II.  The  standard  of  comparison,  instead  of  being 
obtained  once  for  all,  like  the  zero-  and  boiling-points  of  a 
thermometer,  may  be  compared  separately  at  each  obser¬ 
vation  ;  and  the  problem  then  becomes  somewhat  simpli¬ 
fied  into  the  determination  of  the  relative  intensities  of 
two  sources  of  light. 

The  absolute  method  is  of  course  the  most  desirable  ; 
but  as  the  preliminary  researches  and  discoveries  are  yet 
to  be  made,  before  a  photometer,  analogous  to  a  ther¬ 
mometer  in  fixity  of  standard  and  facility  of  observation, 
could  be  devised,  the  realisation  of  an  absolute  light¬ 
measuring  method  appears  somewhat  distant.  The  path 
to  be  pursued  towards  the  attainment  of  this  desirable 
objeCt  appears  to  be  indicated  in  the  observations  which 
from  time  to  time  have  been  made  by  Becquerel,  Herschel, 
Hunt,  and  others,  on  the  chemical  aCtion  of  the  solar  rays, 
and  the  production  thereby  of  a  galvanic  current,  capable 
of  measurement  on  a  delicate  galvanometer,  by  appro¬ 
priate  arrangements  of  metallic  plates  and  chemical 
baths  connected  with  the  ends  of  the  galvanometer 
wires. 

Many  so-called  photometers  have  been  devised,  by 
which  the  chemical  aCtion  of  the  rays  at  the  most  refran¬ 
gible  end  of  the  speCtrum  have  been  measured,  and  the 
chemical  intensity  of  light  tabulated  by  appropriate 
methods  ;  and  within  the  last  few  years  Professors  Bunsen 
and  Roscoe  have  contrived  a  perfect  chemical  photometer, 
based  upon  the  aCtion  of  the  chemical  rays  of  light  on  a 
gaseous  mixture  of  chlorine  and  hydrogen,  causing  them 
to  combine  with  formation  of  hydrochloric  acid. 

But  the  measurement  of  the  chemical  aCtion  of  a  beam 
of  light  is  as  distinct  from  photometry  proper,  as  is  the 
thermometric  registration  of  the  heat  rays  constituting 
the  other  end  of  the  speCtrum.  What  we  want  is  a  method 
of  measuring  the  intensity  of  those  rays  which  are 
situated  at  the  intermediate  parts  of  the  speCtrum,  and 
produce  in  the  eye  the  sensation  of  light  and  colour  ; 
and,  as  previously  suggested,  there  is  a  reasonable  pre¬ 
sumption  that  further  researches  may  place  us  in  possession 
of  a  photometric  method  based  upon  the  chemical  aCtion 
of  the  luminous  rays  of  light. 

The  rays  which  effeCt  an  ordinary  photographic  sensitive 
surface,  are  so  constantly  spoken  of  and  thought  about  as 
the  ultra-violet  invisible  rays,  that  it  is  apt  to  be  forgotten 
that  some  of  the  highly  luminous  rays  of  light  are  capable 
of  exerting  chemical  aCtion.  Fifteen  years  ago*  the  writer 
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was  engaged  in  some  investigations  on  the  chemical 
aCtion  of  light,  and  he  succeeded  in  producing  all  the 
ordinary  phenomena  of  photography,  even  to  the  production 
of  good  photographs  in  the  camera,  by  purely  luminous 
rays  of  light,  free  from  any  admixture  with  the  violet  and 
invisible  rays.  When  the  solar  speCtrum,  of  sufficient 
purity  to  show  the  principal  fixed  lines,  is  projected  for  a 
few  seconds  on  to  a  sensitive  film  of  iodide  of  silver,  and 
the  latent  image  then  developed,  the  aCtion  is  seen  to 
extend  from  about  the  fixed  line  G  to  a  considerable  dis¬ 
tance  into  the  ultra-violet  invisible  rays.  When  the  same 
experiment  was  repeated  with  a  sensitive  surface  of 
bromide  of  silver  instead  of  iodide  of  silver,  the  result  of 
the  development  of  the  latent  image  showed  that  in  this 
case  the  aCtion  commenced  at  about  the  fixed  line  b,  and 
extended,  as  in  the  case  of  the  iodide  of  silver,  far  beyond 
the  violet.  A  transparent  cell,  with  parallel  glass  sides 
one  inch  across,  was  filled  with  a  solution  of  twenty-five 
parts  of  sulphate  of  quinine  to  one  hundred  parts  of  dilute 
sulphuric  acid  ;  this  was  placed  across  the  path  of  the 
rays  of  light,  and  photographs  of  the  speCtrum  were  again 
taken  on  iodide  of  silver  and  ‘on  bromide  of  silver,  the 
arrangements  in  all  cases  being  identical  with  those  in 
the  first  cited  experiments,  with  the  exception  of  the  in¬ 
terposition  of  the  quinine  screen.  The  aCtion  of  the  sul¬ 
phate  of  quinine  upon  a  ray  of  light  is  peculiar  ;  to  the 
eye  it  scarcely  appears  to  have  any  aCtion  at  all,  but  it  is 
absolutely  opaque  to  the  ultra-violet,  so-called  chemical 
rays,  and  thus  limits  the  photographic  aCtion  on  the 
bromide  and  iodide  of  silver  to  the  purely  luminous  rays. 
On  developing  the  latent  images,  it  was  now  found  that 
the  aCtion  on  iodide  of  silver  was  confined  to  a  very  narrow 
line  of  rays,  close  to  the  fixed  line  G,  and  in  the  case  of 
bromide  of  silver  to  the  space  between  b  and  G.  Designating 
the  spaces  of  aCtion  by  colours  instead  of  fixed  lines,  it  was 
thus  proved  that,  behind  a  screen  of  sulphate  of  quinine, 
iodide  of  silver  was  affeCted  only  by  the  luminous  rays 
about  the  centre  of  the  indigo  portion  of  the  speCtrum, 
whilst  bromide  of  silver  was  affeCted  by  the  green,  blue, 
and  some  of  the  indigo  rays. 

It  is  very  likely  that  a  continuance  of  these  experiments 
would  lead  to  the  construction  of  a  photometer  capable 
of  measuring  the  luminous  rays  ;  for  although  bromide  of 
silver  behind  quinine  is  not  affeCted  by  the  red  or  yellow 
rays,  still  it  is  by  the  green  and  blue  ;  and  as  the  pro¬ 
portion  of  red,  yellow,  green,  and  blue  rays  is  always 
invariable  in  white  light  (or  the  light  would  not  be  white 
but  coloured),  a  method  of  measuring  the  intensity  of  one 
set  of  the  components  of  white  light  would  give  all 
the  information  we  want ;  just  as,  in  an  analysis  of  a 
definite  chemical  compound,  the  chemist  is  satisfied  with 
an  estimation  of  one  or  two  constituents  only,  and  calcu¬ 
lates  the  others. 

Method  based  upon  the  foregoing  considerations  would 
supply  us  with  what  may  be  termed  an  absolute  photo¬ 
meter,  the  indication  of  which  would  be  always  the  same 
for  the  same  amount  of  illumination,  requiring  no  standard 
light  for  comparison  ;  and  pending  the  development  of 
experiments  which  the  writer  is  prosecuting  in  this  di¬ 
rection,  he  has  been  led  to  devise  a  new  and,  as  he  believes, 
a  valuable  form  of  relative  photometer. 

A  relative  photometer  is  one  in  which  the  observer  has 
only  to  determine  the  relative  illuminating  powers  of  two 
sources  of  light,  one  of  which  is  kept  as  uniform  as 
possible,  the  other  being  the  light  whose  intensity  is  to  be 
determined.  It  is  therefore  evident  that  the  great  thing 
to  be  aimed  at  is  an  absolutely  uniform  source  of  light. 
In  the  ordinary  process  of  photometry  the  standard  used 
is  a  candle,  defined  by  ACt  of  Parliament  as  a  “  sperm 
candle  of  six  to  the  pound,  burning  at  the  rate  of  120 
grains  per  hour.”  This  is  the  standard  from  which 
estimates  of  the  value  of  illuminating  gas  are  deduced, 
hence  the  terms  “  12-candle  gas,”  “  14-candle  gas,”  & c. 
In  his  work  on  Gas  Manipulation ,  Mr.  Sugg  gives  a  very 
good  account  of  the  difficulties  which  stand  in  the  way  of 
obtaining  uniform  results  with  the  ACt  of  Parliament 
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candle.  A  true  sperm  candle  is  made  from  a  mixture  of 
refined  sperm  with  a  small  proportion  of  wax,  to  give  it  a 
certain  toughness,  the  pure  sperm  itself  being  extremely 
brittle.  The  wick  is  of  the  best  cotton,  made  up  into 
three  cords  and  plaited.  The  number  of  strands  in  each 
of  the  three  cords  composing  the  wick  of  a  six-to-the- 
pound  candle  is  seventeen,  although  Mr.  Sugg  says  there 
does  not  appear  to  be  any  fixed  rule,  some  candles  having 
more  and  others  less,  according  to  the  quality  of  the 
sperm.  Sperm  candles  are  made  to  burn  at  the  rate  of 
one  inch  per  hour,  and  the  cup  should  be  clean,  smooth, 
and  dry.  The  wick  should  be  curved  slightly  at  the  top, 
the  red  tip  just  showing  through  the  flame,  and  consuming 
away  without  requiring  snuffing.  To  obtain  these  results, 
the  tightness  of  the  plaiting  and  size  of  the  wick  require 
careful  attention ;  and  as  the  quality  of  the  sperm  differs 
in  richness  or  hardness,  so  must  the  plaiting  and  number 
of  strands.  A  variety  of  modifying  circumstances  thus 
tend  to  affeCt  the  illuminating  power  of  a  standard  sperm 
candle.  These  difficulties,  however,  are  small,  compared 
with  those  which  have  resulted  from  the  substitution  of 
paraffin,  &c.,  for  part  of  the  sperm  ;  and  Mr.  Sugg  points 
out  that  candles  can  be  made  with  such  combinations  of 
stearin,  wax,  or  sperm,  and  paraffin,  as  to  possess  all  the 
characteristics  of  sperm  candles,  and  yet  be  superior  to 
them  in  illuminating  power ;  while,  on  the  other  hand, 
candles  made  from  the  same  materials  otherwise  com¬ 
bined  are  inferior.  When,  in  addition  to  this,  it  is  found 
that  candles  containing  paraffin  require  wicks  more  tightly 
plaited  and  with  fewer  strands  than  those  suitable  for  the 
true  sperm  candle,  our  readers  will  be  enabled  to  judge  of 
the  almost  unsurmountable  difficulties^  which  beset  the 
present  system  of  photometry. 

But  assuming  that  the  true  parliamentary  sperm  candle 
is  obtained,  made  from  the  proper  materials  and  burning 
at  the  specified  rate,  its  illumininating  power  will  be 
found  to  vary  with  the  temperature  of  the  place  where  it 
has  been  kept,  the  time  which  has  elapsed  since  it  was 
made,  and  the  temperature  of  the  room  wherein  the  ex¬ 
periment  is  tried. 

The  Rev.  W.  R.  Bowditch,  in  his'work  on  The  Analysis, 
Purification,  &>c.,  of  Coal  Gas,  enters  at  some  length  into 
the  question  of  test-candles,  and  emphatically  condemns 
them  as  light-measures  ;  one  experiment  quoted  by  this 
author  showed  that  the  same  gas  was  reported  to  be  14-63 
or  i7’36  candle  gas,  according  to  the  way  the  experiment 
was  conducted. 

The  present  writer  has  taken  some  pains  to  devise  a 
source  of  light  which  should  be  at  the  same  time  fairly 
uniform  in  its  results,  would  not  vary  by  keeping,  and 
would  be  capable  of  accurate  imitation  at  any  time  and 
in  any  part  of  the  world  by  mere  description.  The  absence 
of  these  conditions  seems  to  be  one  of  the  greatest  ob¬ 
jections  to  the  sperm  candle.  It  would  be  impossible  for 
an  observer  on  the  continent,  ten  or  twenty  years  hence, 
from  a  written  description  of  the  sperm  candle  now  em¬ 
ployed,  to  make  a  standard  which  would  bring  his  photo¬ 
metric  results  into  relation  with  those  obtained  here. 
Without  presuming  to  say  positively  that  he  has  satis¬ 
factorily  solved  all  difficulties,  the  writer  believes  that  he 
has  advanced  some  distance  in  the  right  direction,  and 
pointed  out  the  road  for  further  improvement. 

Before  deciding  upon  a  standard  light,  experiments 
were  made  to  ascertain  whether  the  eleCtric  current  could 
be  made  available.  Through  a  coil  of  platinum  wire,  so 
as  to  render  it  brightly  incandescent,  a  powerful  galvanic 
current  was  passed  ;  and  its  strength  was  kept  as  constant 
as  possible  by  a  thick  wire  galvanometer  and  rheostat. 
To  prevent  the  cooling  aCtion  of  air-currents,  the  incan¬ 
descent  coil  was  surrounded  with  glass  ;  and  it  was  hoped 
that  by  employing  the  same  kind  of  battery  and  by  vary¬ 
ing  the  resistance  so  as  to  keep  the  galvanometer  needle 
at  the  same  defleCtion,  uniform  results  could  be  obtained. 
In  practice,  however,  it  was  found  that  many  things 
interfered  with  the  uniformity  of  the  results,  and  the  light 
being  much  feebler  than  it  was  advisable  to  work  tvith, 


this  plan  was  deemed  not  sufficiently  promising,  and  it 
was  abandoned.  The  method  ultimately  decided  upon  is 
the  following  ; — Alcohol  of  sp.  gr.  0-805,  and  Pure  benzol 
boiling  at  8i°  C.,  are  mixed  together  in  the  proportion  of 
5  volumes  of  the  former  and  1  of  the  latter.  This  burning 
fluid  can  be  accurately  imitated  from  description  at  any 
future  time  and  in  any  country,  and  if  a  lamp  could  be 
devised  equally  simple  and  invariable,  the  light  which  it 
would  yield  would,  it  is  presumed,  be  invariable.  This 
difficulty,  the  writer  has  attempted  to  overcome  in  the 
following  manner. 

A  glass  lamp  is  taken  'of  about  2  ounces  capacity,  the 
aperture  in  the  neck  being  0-25  inch  diameter  ;  another 
aperture  at  the  side  allows  the  liquid  fuel  to  be  introduced, 
and  by  a  well-known  laboratory  device,  the  level  of  the 
fluid  in  the  lamp  can  be  kept  uniform.  The  wick-holder 
consists  of  a  platinum  tube  r8i  inches  long  and  0-125 
inch  internal  diameter.  The  bottom  of  this  is  closed 
with  a  flat  plug  of  platinum,  apertures  being  left  in  the 
sides  to  allow  free  access  of  spirit.  A  small  platinum 
cup  -5  inch  diameter  and  -i  inch  deep  is  soldered  round 
the  outside  of  the  tube  0-5  inch  from  the  top,  answering 
the  threefold  purpose  of  keeping  the  wick-holder  at  a 
proper  height  in  the  lamp,  preventing  evaporation  of  the 
liquid,  and  keeping  out  dust.  The  wick  consists  of  52 
pieces  of  hard-drawn  platinum  wire,  each  o-oi  inch  in 
diameter  and  2  inches  long,  perfectly  straight  and  tightly 
pushed  down  into  the  platinum  holder  until  only  o-i  inch 
projects  above  the  tube.  The  height  of  the  burning  fluid 
in  the  lamp  must  be  sufficient  to  cover  the  bottom  of  the 
wick  holder:  it  answers  best  to  keep  it  always  at  the 
uniform  distance  of  1-75  inches  from  the  top  of  the  plati¬ 
num  wick  ;  a  .slight  variation  of  level,  however,  has  not 
been  found  to  influence  the  light  to  an  extent  appreciable  by 
our  present  means  of  photometry.  The  lamp  having  the 
reservoir  of  spirit  thus  arranged,  the  platinum  wires  parallel 
and  their  projecting  ends  level,  a  light  is  applied,  and  the 
flame  instantly  appears,  forming  a  perfeCtly-shaped  cone 
1-25  inches  in  height,  the  point  of  maximum  brilliancy 
being  0-56  inch  from  the  top  of  the  wick.  The  extremity 
of  the  flame  is  perfectly  sharp,  without  any  tendency 
to  smoke  ;  without  flicker  or  movement  of  any  kind,  it 
burns,  when  protected  from  currents  of  air,  at  a  uniform 
rate  of  136  grains  of  liquid  per  hour.  The  temperature 
should  be  about  6o°  F.,  although  moderate  variations  on 
either  side  exert  no  preceptible  influence.  Bearing  in 
mind  Dr.  Frankland’s  observations  on  the  direct  increase 
in  the  light  of  a  candle  with  the  atmospheric  pressure, 
accurate  observations  ought  only  to  be  taken  at  one 
height  of  the  barometer.  To  avoid  the  inconvenience  and 
delay  which  this  would  occasion,  a  table  of  corrections 
should  be  constructed  for  each  o’i  inch  variation  of 
barometric  pressure.  4 

There  is  no  doubt  that  this  flame  is  very  much  more 
uniform  than  that  of  the  sperm  candle  sold  for  photo¬ 
metric  purposes.  Tested  against  a  candle,  considerable 
variations  in  relative  illuminating  power  have  been  ob¬ 
served;  but  on  placing  two  of  these  lamps  in  opposition, 
no  such  variations  have  been  detected.  The  same  candle 
has  been  used,  and  the  experiments  have  been  repeated 
at  wide  intervals,  using  all  usual  precautions  to  ensure 
uniformity.  The  results  are  thus  shown  to  be  due  to 
variations  in  the  candle  and  not  in  the  lamp. 

It. is  expected  that  whoever  may  be  inclined  to  adopt 
the  kind  of  lamp  here  suggested  will  find  not  only  that 
its  uniformity  may  be  relied  upon,  but  that,  by  following 
accurately  the  description  and  dimensions  here  [laid  down, 
each  observer  will  possess  a  lamp  of  equivalent  and  con¬ 
vertible  photometric  value,  so  that  results  may  not  only 
be  strictly  comparable  between  themselves,  but,  within 
slight  limits  of  accuracy  comparable  with  those  obtained 
by  other  experimentalists.  The  dimensions  of  wick,  &c., 
here  laid  down  are  not  intended  to  fix  the  standard: 
Persons  engaged  in  photometry  as  an  important  branch 
of  their  regular  occupation  will  be  better  able  to  fix  these 
data  than  the  writer,  by  whom  photometry  is  only  oc- 


CHjuiy^iI868WS’}  Measurement  of  the  Luminous  Intensity  of  Light.  27 


occasionally  pursued  as  a  means  of  scientific  research. 
Already  many  improvements  suggest  themselves,  and 
several  causes  of  variation  in  the  light  have  been  noticed. 
Future  experiments  may  point  out  how  these  sources  of 
error  are  to  be  overcome ;  but  at  present  there  is  no 
necessity  to  refine  our  source  of  standard  light  to  a 
greater  degree  of  accuracy  than  the  photometric  instru¬ 
ment  admits  of. 

The  instrument  for  measuring  the  relative  intensities  of 
the  standard  and  other  lights,  next  demands  attention. 
The  contrivances  in  ordinary  use  are  well  known. 
Most  of  them  depend  on  a  well-known  law  in 
optics,  namely,  that  the  amount  of  light  which  falls 
upon  a  given  surface  varies  inversely  as  the  square 
of  the  distance  between  the  source  of  light  and  the 
objeCt  illuminated.  The  simplest  observation  which  can 
be  taken  is  made  by  placing  two  sources  of  light  (say  a 
candle  and  gas-lamp)  opposite  a  white  screen  a  few  feet 
off,  and  placing  a  stick  in  front  of  them,  so  that  two 
shadows  of  the  stick  may  fall  on  the  screen.  The 
strongest  light  will  cast  the  strongest  shadow ;  and  by 
moving  this  light  away  from  the  stick,  keeping  the 
shadows  side  by  side,  a  position  will  at  last  be  found  at 
which  the  two  shadows  appear  of  equal  strength.  By 
measuring  the  distance  of  each  light  from  the  screen,  and 
squaring  it,  the  product  will  give  the  relative  intensities 
of  the  two  sources  of  light. 

In  practice,  this  plan  is  not  sufficiently  accurate  to  be 
used  except  for  the  roughest  approximations  ;  and  from 
time  to  time  several  ingenious  contrivances,  all  founded 
upon  the  same  law,  have  been  introduced  by  scientific 
men,  by  which  a  much  greater  accuracy  is  obtained  :  thus 
in  Ritchie’s  photometer  the  lights  are  reflected  on  to  a 
piece  of  oiled  paper  in  a  box,  and  their  distances  are 
varied  until  the  two  halves  of  the  paper  are  equally 
illuminated.  In  Bunsen’s  photometer,  which  is  the  one 
now  generally  used,  the  lights  shine  on  opposite  sides  of 
a  disc  of  white  paper,  part  of  which  has  been  smeared  with 
melted  spermaceti  to  make  it  more  transparent.  When 
illuminated  by  a  front  light  the  greased  portion  of  the 
paper  will  look  dark  ;  but  if  the  observer  goes  to  the  other 
side  of  the  paper,  the  greased  part  looks  the  lighter.  If, 
therefore,  lights  of  unequal  intensity  are  placed  on 
opposites  sides  of  a  piece  of  paper  so  prepared,  a  difference 
will  be  observed ;  but  by  moving  one  backwards  or 
forwards,  so  as  to  equalise  the  intensity,  the  whole  surface 
of  the  paper  will  appear  uniformly  illuminated  on  both 
sides.  This  photometer  has  been  modified  by  many  ob¬ 
servers.  By  some  the  disc  of  paper  is  moved,  the  lights 
remaining  stationary ;  by  others  the  whole  is  enclosed  in 
a  box,  and  various  contrivances  are  adopted  to  increase 
the  sensitiveness  of  the  eye  and  to  facilitate  calculation  : 
but  in  all  these  the  sensitiveness  is  not  greatly  augmented, 
as  the  eye  cannot  judge  of  very  minute  differences  of 
illumination  approximating  to  equality. 

In  1833,  Arago  described  a  photometer  in  which  the 
phenomena  of  polarised  light  were  employed.  This  in¬ 
strument  is  fully  described,  with  drawings,  in  the  tenth 
volume  of  the  Qduvres  Completes  de  Francois  Arago  ;  but 
the  description,  although  voluminous,  is  far  from  clear. 
The  principle  of  its  construction  is  founded  on  “  the  law 
of  the  square  of  the  cosines,”  according  to  which  polarised 
rays  pass  from  the  ordinary  to  the  extraordinary  image. 
The  knowledge  of  this  law,  he  says,  will  not  only  prove 
theoretically  important,  but  will  further  lead  to  the 
solution  of  a  great  number  of  very  important  astronomical 
questions.  Suppose,  for  example,  that  it  is  wished  to 
compare  the  luminous  intensity  of  that  portion  of  the 
moon  direCtly  illuminated  by  the  solar  rays  with  that  of 
the  part  which  receives  only  light  reflected  from  the 
earth,  called  the  partie  ccndree.  Were  the  law  in  question 
known,  the  way  to  proceed  would  be  as  follows  : — After 
having  polarised  the  moon’s  light,  pass  it  through  a 
doubly  refraCting  crystal,  so  disposed  that  the  rays,  not 
being  able  to  bifurcate,  may  entirely  undergo  ordinary  re¬ 
fraction.  A  lens  placed  behind  this  crystal  will  therefore 


show  but  one  image  of  our  satellite  ;  but  as  the  crystal  in 
rotating  on  its  axis  passes  from  its  original  position,  the 
second  image  will  appear,  and  its  intensity  will  go  on 
augmenting.  The  movement  of  the  crystal  must  be 
arrested  at  the  moment  when,  in  this  growing  extra¬ 
ordinary  image,  the  segment  corresponding  to  the  part  of 
the  moon  illuminated  by  the  sun,  exhibits  the  intensity  of 
the  ashy  part  shown  by  the  ordinary  image.  From  these 
data  it  is  easy  to  perceive,  he  says,  that  the  problem  is 
capable  of  solution. 

In  another  part  of  the  same  volume,  after  speaking  of 
the  polariscope  which  goes  by  his  name,  Arago  writes  : — 

“  I  have  now  arrived  at  the  general  principle  upon  which 
my  photometric  method  is  entirely  founded.  The 
quantity  (I  do  not  say  the  proportion) — the  quantity  o 
completely  polarised  light,  which  forms  part  of  a  beam 
partially  polarised  by  reflection,  and  the  quantity  of  light 
polarised  rectangularly  which  is  contained  in  the  beam 
transmitted  under  the  same  angle,  are  exactly  equal  to 
each  other.  The  reflected  beam  and  the  beam  transmitted 
under  the  same  angle  by  a  sheet  of  parallel  glass,  have  in 
general  yery  dissimilar  intensities ;  if,  however,  we 
examine  with  a  doubly  refracting  crystal,  first  the  reflected 
and  then  the  transmitted  beam,  the  greatest  difference 
of  intensity  between  the  ordinary  and  the  extraordinary 
images  will  be  the  same  in  the  two  cases,  because  this 
difference  is  precisely  equal  to  the  quantity  of  polarised 
light  which  is  mixed  with  the  common  light.” 

In  Arago’s  astronomy,  the 
author  again  describes  his  pho¬ 
tometer  in  the  following  words  : 
“I  have  constructed  an  appa¬ 
ratus  by  means  of  which,  upon 
operating  with  the  polarised 
image  of  a  star,  we  can  succeed 
in  attenuating  its  intensity  by 
degrees  exactly  calculable  after 
a  law  which  I  have  demon¬ 
strated.”  It  is  difficult  to  ob¬ 
tain  an  exaCt  idea  of  this  instru¬ 
ment  from  the  description  given; 
but  from  the  drawings  it  would 
appear  to  be  exceedingly  com¬ 
plicated,  and  to  be  different  in 
principle  and  construction  from 
the  one  now  about  to.  be  de¬ 
scribed.  The  present  photo¬ 
meter  has  this  in  common  with 
that  of  Arago,  as  well  as  with 
those  described  in  1853  by  Ber¬ 
nard,*  and  in  1854  by  Babinet,f 
that  the  phenomena  of  polarised 
light  are  used  for  effecting  the 
desired  end.  But  it  is  believed 
that  the  present  arrangement  is 
quite  new,  and  it  certainly  ap¬ 
pears  to  answer  the  purpose  in 
a  way  which  leaves  little  to  be 
desired.  The  instrument  will  be 
better  understood  if  the  prin¬ 
ciples  on  which  it  is  based  are 
first  described. 

Fig  1  shows  a  plan  of  the  arrangement  of  parts,  not 
drawn  to  scale,  and  only  to  be  regarded  as  an  outline 
sketch  to  assist  in  the  comprehension  of  general  principles. 
Let  d  represent  a  source  of  light.  This  may  be  a  white 
disc  of  porcelain  or  paper  illuminated  by  any  artificial  or 
natural  light,  c  represents  a  similar  white  disc  likewise 
illuminated.  It  is  required  to  compare  the  photometric 
intensities  of  d  and  c.  (It  is  necessary  that  neither  d  nor 
c  should  contain  any  polarised  light,  but  that  the  light 
coming  from  them,  represented  on  each  disc  by  the  two 
lines  at  right  angles  to  each  other,  forming  a  cross,  should 

*  Comptes  Rendus.  April  25,  1853. 

t  Proceedings  pf  the  British  Association ,  Liverpool  Meeting,  1854. 
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be  entirely  unpolarised).  Let  h  represent  a  double  re¬ 
fracting  achromatic  prism  of  Iceland  spar;  this  will 
resolve  the  disc  d  into  two  discs,  d  and  d',  polarised  in 
opposite  directions  ;  the  plane  of  d  being,  we  will  assume, 
vertical,  and  that  of  d'  horizontal.  The  prism  h  will 
likewise  give  two  images  of  the  disc  c  ;  the  image  c  being 
polarised  horizontally,  and  c'  vertically.  The  size  of  the 
discs  d,  c,  and  the  separating  power  of  the  prism  h  are 
to  be  so  arranged  that  the  vertically  polarised  image  d , 


and  the  horizontally  polarised  image  c,  exactly  overlap  each 
other,  forming,  as  shown  in  the  figure,  one  compound  disc 
c  d,  built  up  of  half  the  light  from  d  and  half  that  from  c. 

The  measure  of  the  amount  of  free  polarisation  present 
in  the  disc  c  d,  will  give  the  relative  photometric  intensities 
of  d  and  c. 

The  letter  i  represents  a  diaphragm  with  a  circular  hole 
in  the  centre,  just  large  enough  to  allow  the  compound 
disc  c  d  to  be  seen,  but  cutting  off  from  view  the  side  discs 


Fig.  2. 


c' d1.  In  front  of  the  aperture  in  i  is  placed  a  piece  of 
selenite  of  appropriate  thickness  for  it  to  give  a  strongly- 
contrasting  red  and  green  image  under  the  influence  of 
polarised  light.  K  is  a  doubly  refracting  prism,  similar  in 
all  respeCts  to  H,  placed 
at  such  a  distance  from 
the  aperture  in  i  that  the 
two  discs  into  which  i  ap¬ 
pears  to  be  split  up  are 
separated  from  each  other, 
as  at  gr.  If  the  disc  c  d 
contains  no  polarised 
light,  the  images  g  r  will 
be  white,  consisting  of 
oppositely  polarised  rays 
of  white  light ;  but  if  there 
is  a  trace  of  polarised  light 
in  c  d,  the  two  discs  g  r 
will  be  coloured  compli- 
mentarily ;  the  contrast 
between  the  green  and  red 
being  stronger  in  propor¬ 
tion  to  the  quantity  of 
polarised  light  in  c  d. 

The  aCtion  of  this  ar¬ 
rangement  will  be  readily 
evident.  Let  it  be  sup¬ 
posed  in  the  first  place 
that  the  two  sources  of 
light,  D  and  c,  are  exactly 
equal.  They  will  each 
be  divided  by  h  into  two 
discs,  d' d  and  c  c’,  and 
the  two  polarised  rays  of 
which  c  d  is  compounded 
will  also  be  absolutely 
equal  in  intensity,  and 
will  neutralise  each  other 
and  form  common  light,  no- 
trace  of  free  polarisation 


being  present.  In  this  case  the  two  discs  of  light,  g  r,  wil 
be  colourless.  Let  it  now  be  supposed  that  one  source  o 
light  (d  for  instance)  is  stronger  than  the  other  (c).  It 
follows  that  the  two  images  d' d  will  be  more  luminous 
than  the  two  images  c  c\  and  that  the  vertically  polarised 
ray  d  will  be  stronger  than  the  horizontally  polarised  ray 
c.  The  compound  disc  c  d  will  therefore  shine  with 
partially  polarised  light,  the  amount  of  free  polarisation 
being  in  exaCt  ratio  with  the  photometric  intensity  of  d 
over  c.  In  this  case  the  image  of  the  selenite  plate  in 
front  of  the  aperture  i  will  be  divided  by  k  into  a  red  and 
a  green  disc. 

Fig.  2.  shows  the  instrument  fitted  up.  a  is  the  eye¬ 
piece  (shown  in  enlarged  section  at  Fig.  3).  G  b  is  a 
brass  tube,  blacked  inside,  having  a  piece,  shown  separate 
at  d  c,  slipping  into  the  end  B.  The  sloping  sides,  d  b, 
b  c,  are  covered  with  a  white  reflecting  surface  (white 
paper  or  finely-ground  porcelain),  so  that  when  d  c  is 
pushed  into  the  end  B,  one  white  surface,  d  b,  may  be 
illuminated  (as  in  Fig.  2)  by  the  candle,  and  the  other 
surface,  b  c,  by  the  lamp.  If  the  eye-piece  a  is  removed, 
the  observer,  looking  down  the  tube  G  b,  will  see  at  the 
end  a  luminous  white  disc  divided  vertically  into  two  parts, 
one  half  being  illuminated  by  the  candle  e,  and  the  other 
half  by  the  lamp  f.  By  moving  the  candle  E,  for  instance, 
along  the  scale,  the  illumination  of  the  half  d  b  can  be 
varied  at  will,  the  illumination  of  the  other  half  remaining 
stationary. 

The  eye-piece  A  (shown  enlarged  at  Fig.  3)  will  be 
understood  by  reference  to  Fig.  1,  the  same  letters  repre¬ 
senting  similar  parts.  At  L  is  a  lens  to  colled  the  rays 
from  d  b  c  (Fig.  2),  and  throw  the  image  into  the  proper 
part  of  the  tube.  At  M  is  another  lens,  so  adjusted  as  to 
give  a  sharp  image  of  the  two  discs  into  which  1  is  divided 
by  the  prism  K.  The  part  N  is  an  adaptation  of  Arago’s 
polarimeter  ;  it  consists  of  a  series  of  thin  plates  of  glass 
capable  of  moving  round  the  axis  of  the  tube,  and  fur¬ 
nished  with  a  pointer  and  graduated  arc  (shown  at  a,  g, 
Fig.  2).  By  means  of  this  pile  it  is  possible  to  partially 
polarise  the  rays  coming  from  the  illuminated  discs  in  one 


Fig.  3. 
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or  the  other  direction,  and  thus  bring  to  the  neutral  state 
the  partially  polarised  beam  c  d  (Fig.  1),  so  as  to  get  the 
images  g  r  free  from  colour.  It  is  so  adjusted  that  when 
at  the  zero  point  it  produces  an  equal  effeCt  on  both 
discs. 

The  aCtion  of  the  instrument  is  as  follows.  The 
standard  lamp  being  placed  on  one  of  the  supporting 
pillars  which  slide  along  the  graduated  stem  (Fig.  2),  it  is 
adjusted  to  the  proper  height,  and  moved  along  the  bar  to 
a  convenient  distance,  depending  on  the  intensity  of  the 
light  to  be  measured  ;  the  whole  length  being  a  little  over 
four  feet,  each  light  can  be  placed  at  a  distance  of 
twenty-four  inches  from  the  disc.  The  flame  is  then 
sheltered  from  currents  of  air  by  black  screens  placed 
round,  and  the  light  to  be  compared  is  fixed  in  a  similar 
way  on  the  other  side  of  the  instrument.  The  whole 
should  be  placed  in  a  dark  room,  or  surrounded  with  non- 
refleCting  screens ;  and  the  eye  must  also  be  protected 
from  direCt  rays  from  the  two  lights.  On  looking  through 
the  eye-piece  two  bright  discs  will  be  seen,  probably  of 
different  colours.  Supposing  e  represents  the  standard 
flame,  and  f  the  light  to  be  compared  with  it,  the  latter 
must  now  be  slid  along  the  scale  until  the  two  discs  of 
light,  seen  through  the  eye-piece,  are  about  equal  in  tint. 
Equality  of  illumination  is  easily  obtained  ;  for,  as  the  eye 
is  observing  two  adjacent  discs  of  light,  which  pass 
rapidly  from  red-green  to  green-red ,  through  a  neutral 
point  of  no  colour,  there  is  no  difficulty  in  hitting  this 
point  with  great  precision.  It  has  been  found  most  con¬ 
venient  not  to  attempt  to  get  absolute  equality  in  this 
manner,  but  to  move  the  flame  to  the  nearest  inch  on  one 
side  or  the  other  of  equality.  The  final  adjustment  is  now 
effected  at  the  eye-end,  by  turning  the  polarimeter  one 
way  or  the  other  up  to  450,  until  the  images  are  seen  with¬ 
out  any  trace  of  colour.  This  will  be  found  more  accurate 
than  the  plan  of  relying  entirely  on  the  alteration  of  the 
distance  of  the  flame  along  the  scale  ;  and  by  a  series  of 
experimental  adjustments,  the  value  of  every  angle  through 
which  the  bundle  of  plates  is  rotated  can  be  ascertained 
once  for  all,  when  the  future  calculations  will  present  no 
difficulty.  Squaring  the  number  of  inches  between  the 
flames  and  the  centre  will  give  their  approximate  ratios  ; 
and  the  number  of  degrees  the  eye-piece  rotates  will  give 
the  number  to  be  added  or  subtracted  in  order  to  obtain 
the  necessary  accuracy. 

The  delicacy  of  the  instrument  is  very  great.  With  two 
lamps,  each  about  twenty-four  inches  from  the  centre, 
it  is  easy  to  distinguish  a  movement  of  one  of  them  to 
the  extent  of  i-ioth  of  an  inch  to  or  fro  ;  and  by  using 
the  polarimeter,  an  accuracy  considerably  exceeding  that 
can  be  attained. 

The  employment  of  a  photometer  of  this  kind  enables 
us  to  compare  lights  of  different  colours  with  one  another, 
and  leads  to  the  solution  of  a  problem  which,  from  the 
nature  of  their  construction,  would  be  beyond  the  powers 
of  the  instruments  in  general  use.  So  long  as  the  observer, 
by  the  eye  alone,  has  to  compare  the  relative  intensities 
of  two  surfaces  respectively  illuminated  by  the  lights  under 
trial,  it  is  evident  that  unless  they  are  of  the  same  tint  it 
is  impossible  to  obtain  that  absolute  equality  of  illumina¬ 
tion  in  the  instrument  which  is  requisite  for  a  comparison. 
By  the  unaided  eye  one  cannot  tell  which  is  the  brighter 
half  of  a  paper  disc  illuminated  on  one  side  with  a  reddish, 
and  on  the  other  with  a  yellowish  light ;  but  by  using  the 
above-described  photometer,  the  problem  becomes  practi¬ 
cable.  For  instance,  on  reference  to  Fig.  1,  suppose  the 
disc  d  were  illuminated  with  light  of  a  reddish  colour, 
and  the  disc  c  with  greenish  light,  the  polarised  discs 
d' d  would  be  reddish,  and  the  discs  c  c'  greenish,  the 
central  disc  c  d  being  of  the  tint  formed  by  the  union  of 
the  two  shades.  The  analysing  prism  k,  and  the  selenite 
disc  1  will  deteCt  free  polarisation  in  the  disc  c  d,  if  it  be 
coloured,  as  readily  as  if  it  were  white  ;  the  only  difference 
being  that  the  two  discs  of  light  g  r  cannot  be  brought  to 
a  uniform  white  colour  when  the  lights  from  d  and  C  are 
equal  in  intensity,  but  will  assume  a  tint  similar  to  that 


of  c  d.  When  the  contrasts  of  colour  between  d  and  c 
are  very  strong — when,  for  instance,  one  is  a  bright  green 
and  the  other  scarlet— -there  is  some  difficulty  in  estima¬ 
ting  the  exaCt  point  of  neutrality  ;  but  this  only  diminishes 
the  accuracy  of  the  comparison,  and  does  not  render  it 
impossible,  as  it  would  be  according  to  other  systems. 

No  attempt  has  been  made  in  these  experiments  to 
ascertain  the  exaCt  value  of  the  standard  spirit-flame  in 
terms  of  the  parliamentary  sperm  candle.  Difficulty  was 
experienced  in  getting  two  lots  of  candles  yielding  light  of 
equal  intensities,  and  when  their  flames  were  compared 
between  themselves  and  with  the  spirit-flame,  variations 
of  as  much  as  10  per  cent  were  sometimes  observed  in 
the  light  they  gave.  Two  standard  spirit-flames,  on  the 
other  hand,  seldom  showed  a  variation  of  1  per  cent,  and 
had  they  been  more  carefully  made  they  would  not  have 
varied  o’i  per  cent. 

This  plan  of  photometry  is  capable  of  far  more  accuracy 
than  the  present  instrument  will  give.  It  can  scarcely  be 
expeCted  that  the  first  instrument  of  the  kind,  roughly 
made  by  an  amateur  workman,  should  possess  equal 
sensitiveness  with  one  in  which  all  the  parts  have 
been  skilfully  made  with  special  adaptation  to  the  end  in 
view. — Quarterly  journal  of  Science. 

ON  A  CONVENIENT  FORM  OF  ASPIRATOR. 

By  Professor  ALBERT  R.  LEEDS,  of  Haverford  College,  Pa. 


A  pail  containing  water  is  placed  at  the  edge  of  the  table 
and  to  the  stop-cock  which  is  attached  to  the  side  of  the 
pail  near  the  bottom,  a  tube  of  two  or  three  feet  in  length 
is  connected,  to  carry  off  the  water  to  a  bucket  placed  on 
the  floor  below.  When  the  bucket  is  filled,  the  stop-cock 
is  turned  off  for  a  moment,  and  the  water  poured  back 
into  the  pail.  To  the  top  of  the  stop-cock  tube,  which 
should  be  made  straight  and  somewhat  longer  than  usual, 
and  in  front  of  the  stop-cock  itself,  a  short  vertical  tube  is 
attached  and  connected  by  means  of  india-rubber  tubing 
with  the  wash-bottle  or  other  vessel  through  which  gas  is 
to  be  drawn.  On  partially  opening  the  stop-cock,  the 
deficiency  of  water  is  made  up  by  a  large  quantity  of  air 
or  gas,  which  is  drawn  in  through  the  vertical  tube  above 
mentioned. — Am.  fount.  Sci.,  May,  1868. 


ANALYSIS  OF  PYRITES’  RESIDUE. 

By  Dr.  T.  L.  PHIPSON,  F.C.S.,  &c.,  London. 

The  following  analysis  represents  the  residue  of  pyrites 
obtained  in  the  Drumburgh  Chemical  Works,  Cumberland, 
where  Norwegian  pyrites  is  principally  burnt: — 


Oxide  of  zinc  .  5^50 

,,  copper .  2’86 

,,  manganese .  i*6o 

,,  nickel  and  cobalt  ..  o'i2 

,,  cadmium  .  o'oi 

,,  lead  .  iffiy 

,,  antimony  .  0*04 

Protoxide  of  iron .  1*17 

Alumina .  3’25 

Arsenic .  none 

Sulphur .  2’6o 

Thallium  and  indium .  trace 

Rock  . 15  'oo 

Peroxide  of  iron  (by  difference)  65'gg 

direCI  6j’oo 

Lime  .  o’ii 

Magnesia  .  0*08 


IOO'OO 

The  figures  representing  zinc,  copper,  and  sulphur  are  the 
mean  results  of  several  analyses ;  the  other  substances 
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were  only  once  determined.  The  rock,  or  gangue,  con¬ 
sists  in  this  case  entirely  of  quartz  and  mica  schist  ; 
it  is,  therefore,  principally  silica.  The  sulphur  is  mostly 
free,  and  often  visible.  In  the  deposit  formed  in  the  tunnel 
itself  only  a  trace  of  arsenic  was  found.  The  red  flue 
dust  differs  considerably  from  this  residue  in  its  com¬ 
position  ;  and  this  again  differs  from  the  deposit  in  the 
tunnel — -especially  when  the  latter  gets  too  hot— and  from 
that  in  No.  1  chamber  adjoining. 


FOREIGN  SCIENCE. 


Paris,  July  15,  1868. 

Cerium.— Fluorescent  liquid. — Examination  of  the  light  in  certain 
case.s  of  phosphorescence. — Death  of  M.  Pouillet. — Academy  of 
Sciences:  EleCtro-capillary  phenomena,  separating  media  and  the 
influence  of  colouring  matter. — Dilation  of  solid  bodies  by  heat. — 
Two  isomeric  phenols. 

M.  Wohler  has  published  the  following  fadts  concerning 
the  metal  cerium.  The  metal  itself  was  obtained  by  the 
following  process  : — A  solution  of  the  brown  oxide  of 
cerium  in  hydrochloric  acid  was  mixed  with  an  equiva¬ 
lent  quantity  of  chloride  of  potassium  and  of  chloride  of 
ammonium,  and  the  whole  evaporated  to  dryness.  The 
mass  was  then  transferred  to  a  platinum  crucible,  and 
heated  till  the  whole  of  the  chloride  of  ammonium  was 
volatilised  and  fusion  obtained.  The  fused  mass  was 
poured  out,  coarsely  powdered,  and  mixed  while  still 
warm  with  fragments  of  sodium,  and  introduced  into  an 
earthen  crucible  previously  heated  to  redness.  When 
the  contents  had  again  fused  and  the  excess  of  sodium 
volatilised,  the  crucible  was  removed  from  the  fire;  the 
deep  grey  resulting  mass  was  filled  with  little  metallic 
globules.  In  a  second  experiment  a  large  piece  of 
sodium  was  thrown  into  a  red-hot  crucible  containing 
chloride  of  potassium,  and  then  the  coarsely  powdered 
chloride  used  before.  In  operating  in  this  way,  a  larger 
proportion  of  metallic  globules  was  obtained,  some  of 
which  weighed  50  to  60  milligrammes.  These  metallic 
globules  appear  to  consist  principally  of  cerium.  The 
colour  of  the  metal  is  intermediate  between  the  colour  of 
iron  and  that  of  lead.  The  metal  is  lustrous  when 
polished  ;  it  is  malleable.  Its  density  is  about  5-5  at  120. 
Exposed  to  the  air  it  loses  its  lustre,  and  becomes  slightly 
blue.  It  feebly  decomposes  water  at  ioo°.  Hydrochloric 
acid  dissolves  it  with  energy ;  concentrated  nitric  acid 
converts  it  into  clear  brown  oxide,  the  dilute  acid  dis¬ 
solves  it.  By  evaporation,  a  white  salt  is  obtained  which 
leaves,  after  calcination,  a  brown  oxide,  insoluble  in  nitric 
acid  and  in  dilute  sulphuric  acid.  Concentrated  sulphuric 
acid  slowly  dissolves  this  oxide,  forming  a  yellow  solution 
which  shows  the  reactions  of  ceric  salts.  Hydrochloric 
acid  dissolves  this  oxide  with  disengagement  of  chlorine, 
forming  a  colourless  solution.  When  a  globule  of  cerium 
is  heated  by  the  blow-pipe  to  dull  redness,  the  metal  in¬ 
flames  and  burns  vividly,  forming  brown  oxide  ;  but  upon 
submitting  a  globule  suddenly  to  a  very  high  temperature, 
it  burns  with  explosion,  sending  out  bluish  sparks.  Cerium 
powder  can  inflame  below  ioo° 

When  the  saline  mass  containing  the  cerium  globules 
is  treated  with  water,  a  fetid  hydrogen  gas  is  liberated, 
and  a  brilliant  powder  of  a  deep  purple  colour  is  deposited, 
which  is  easily  separated  by  washing.  Dilute  hydro¬ 
chloric  acid  extradts  from  this  powder  a  small  quantity 
of  metal,  as  well  as  of  oxide.  This  body  is  a  cerous  oxy¬ 
chloride.  Concentrated  hydrochloric  acid  attacks  it  with 
difficulty  ;  concentrated  nitric  acid  dissolves  it,  forming  a 
colourless  solution. 

A  solution  which  is  said  to  exhibit  the  most  beautiful 
green  fluorescence  yet  known  is  yielded  by  Cuba  wood 
(Mortis  tinctorici).  M.  Ditte  has  prepared  some  alcoholic 
solutions,  possessing  remarkable  fluorescent  properties, 
with  the  lake  of  this  dye  wood.  The  process  which  he 


has  found  most  advantageous  is  the  following  : — The  lake 
is  placed  in  contact  with  an  excess  of  glacial  acetic  acid, 
which  dissolves  it  completely  at  the  end  of  twenty-four 
hours.  Six  times  the  volume  of  alcohol  is  added,  and  the 
mass  filtered.  The  liquid  thus  obtained,  viewed  by  trans¬ 
mitted  light,  is  red,  by  reflected  light,  a  magnificent 
green.  Upon  adding  to  the  acetic  acid  solution  ether 
quite  free  from  alcohol,  a  yellow  matter  is  precipitated, 
and  the  liquid  loses  its  properties  ;  the  precipitate  re¬ 
dissolved  in  alcohol  gives  again  a  dichroic  liquid.  The 
decodtion  of  the  wood  is  not  dichroic,  but  it  becomes  so 
immediately  upon  the  addition  of  acetate  of  alumina. 
The  fluorescent  liquid,  sufficiently  diluted  to  be  only 
slightly  coloured,  entirely  absorbs  the  most  refrangible 
part  of  the  spedtrum,  from  the  blue  to  the  violet.  The 
fluorescence  is  not  visible  with  the  light  from  a  lamp  or 
gas;  it  is,  on  the  contrary,  very  vivid  with  the  magnesium 
light  and  in  Geissler  tubes. 

M.  Kindt  has  made  known  the  nature  of  the  phospho 
rescence  developed  by  heat  in  the  three  minerals,  chloro- 
phane,  Estramadura  phosphorite,  and  the  green  fluor  spar. 
He  has  analysed  the  light  emitted:  the  first  is  a  simple 
green,  the  second  is  a  yellow  tinted  light,  composed  of 
green,  yellow  and  red,  and  the  third  gives  two  black  rays, 
the  one  in  the  green  and  the  other  near  the  orange. 

M.  Pouillet,  the  eminent  physicist,  died  on  the  14th 
June,  in  his  78th  year.  The  following  is  a  brief  outline 
of  his  career: — In  1829  he  became  professor  of  physics  at 
the  Conservatoire  dcs  Arts  ct  Metiers.  In  1831,  he  suc¬ 
ceeded  Dulong  in  one  of  the  chairs  of  physics  at  VEcole 
Poly  technique.  On  the  17th  July,  1837,  he  entered  the 
Academy  of  Sciences,  in  the  physicial  sedtion,  and  was 
made  an  officer  of  the  Legion  of  Honour.  Among  the 
researches  published  by  him  may  be  cited  those  on  the 
dilation  of  elastic  fluids  and  the  latent  heat  of  vapours, 
on  the  phenomena  of  interference  and  diffradtion,  on  solar 
heat,  the  radiating  and  absorbing  powers  of  the  atmo¬ 
sphere,  and  the  temperature  of  space.  His  memoirs,  con¬ 
taining  the  experimental  demonstration  of  the  laws 
relating  to  electric  currents,  are  worthy  of  special 
mention.  It  is  hardly  necessary  to  connedt  M.  Pouillet’s 
name  with  his  Traite  de  physique  et  de  meteorologie  and 
his  Elements  de  physique. 

The  following  memoirs  brought  before  the  Academy  at 
a  recent  meeting  have  not  yet  been  noticed  : — Fifth 
memoir  on  eledtro-capillary  phenomena  ;  third  part, 
separating  media  and  the  influence  of  colouring  matters, 
by  M.  Becquerel  ;  on  the  dilation  of  solid  bodies  by  heat, 
by  M.  Fizeau  ;  note  on  two  isomeric  phenols,  the  xylenols, 
by  M.  Wurtz  ;  fadts  concerning  the  history  of  persulphide 
of  hydrogen,  by  M.  Hofmann  ;  note  on  the  existence  of 
starch  in  the  yolk  of  egg. 

M.  Becquerel  prepared  parchment  paper  with  ordinary 
filter  paper  by  immersing  in  sulphuric  acid  containing  15 
per  cent  of  water,  withdrawing  immediately,  and  washing 
with  a  large  quantity  of  water.  A  tube  closed  by  a 
diaphragm  of  this  material,  and  filled  with  a  saturated 
solution  of  nitrate  of  lime,  was  plunged  into'  a  solution 
equally  saturated  with  sulphate  of  soda.  Stalactites 
formed  on  the  under  surface  of  the  paper,  composed  of 
crystallised  double  sulphate  of  soda  and  lime.  These 
stalactites  are  of  variable  diameter,  varying  according  to 
the  size  of  the  pores  which  allow  the  passage  of  the  nitrate 
of  lime.  By  diminishing  the  size  of  the  capillary  tubes, 
the  passage  of  the  liquid  is  indefinitely  retarded,  until  it 
at  length  becomes  inappreciable.  There  is  a  point,  in 
regard  to  the  diameter  of  these  capillary  tubes,  where  the 
eledtro-capillary  force  ceases  to  adt,  and  where  complete 
filtration  ensues;  a  single  pore  is  sufficient  to  produce 
this  effedt.  For  this  reason  it  is  necessary  that  the  parch¬ 
ment  paper  be  uniform.  Some  experiments  were  made 
with  siliceous  diaphragms.  Columns  of  sand,  varying 
from  5  millimetres  to  5  centimetres  in  height,  kept  in 
position  in  each  case  by  a  tuft  of  asbestos,  were  substi¬ 
tuted  in  the  former  apparatus.  In  operating  in  Dutrochet’s 
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way,  with  solution  of  sugar,  solution  of  salt,  and  distilled 
water,  simple  filtration  took  place,  instead  of  a  strong 
endosmose  with  the  organic  membrane;  but  this  was  not 
the  case  when  a  saturated  solution  of  sulphate  of  soda 
was  placed  in  the  tube,  and  in  the  outer  vessel  another  of 
chloride  of  barium,  an  endosmose  of  2  centimetres  re¬ 
sulting  in  two  days.  No  precipitate  is  seen  in  the  outer 
vessel,  so  that  there  is  only  a  displacement  of  the  solution. 
In  placing  in  a  tube  closed  with  a  diaphragm  of  parch¬ 
ment  paper  a  solution  of  sugar  or  of  salt,  coloured  with 
litmus  or  other  colouring  matter,  and  water  in  the  outer 
vessel,  a  strong  endosmose  is  produced  in  the  tube,  and 
at  the  end  of  a  few  days  traces  of  colour  in  the  water  are 
only  seen  with  difficulty  ;  the  colour  is  completely  arrested 
by  the  membrane. 

M.  Wurtz  described  some  experiments  having  for  their 
objedt  the  transformation  of  xylene  into  a  xylenol  ;  they 
have  led  to  the  interesting  result,  that  this  carbide  of 
hydrogen  gives  birth  to  two  phenols,  isomeric  with  each 
other,  a  solid  xylenol  and  a  liquid  xylenol.  Xylene  boil¬ 
ing  at  1390,  and  which  had  distilled  entirely  between  138° 
and  140°,  was  agitated  with  double  its  volume  of  ordinary 
sulphuric  acid;  it  dissolved,  and  to  complete  its  solution 
a  gentle  heat  was  applied  by  the  water-bath.  The  sul- 
phoxylenic  acid  thus  formed  was  converted  into  a  barium 
salt,  then  into  a  potassium  salt,  and  the  latter  fused  in  a 
silver  crucible  with  double  its  weight  of  potash.  The 
xylenol  thus  formed  was  separated  by  hydrochloric  acid 
and  dissolved  in  ether.  The  liquid  obtained  by  the 
evaporation  of  the  ether  distilled  over  at  about  210°. 
Owing  to  the  lowness  of  the  temperature  last  winter,  a 
mass  of  crystals  took  the  place  of  the  liquid.  These  crystals 
were  separated  from  the  mother  liquor  by  compression  be¬ 
tween  blotting  paper.  After  solution  in  ether,  and  another 
evaporation — made  by  allowing  nearly  the  whole  of  the 
ether  to  evaporate  spontaneously,  and  then  depositing 
the  residue  upon  the  blotting  paper  used  before — and 
finally  distilling,  pure  solid  xylenol  was  obtained.  On 
the  other  side,  the  papers  impregnated  with  the  crude 
liquid  produdt  were  distilled  with  water.  The  steam 
carried  over  a  liquid  produdt  nearly  insoluble  in  water. 
This  produdt,  dried  and  purified  by  distillation,  consti¬ 
tutes  the  liquid  modification  of  xylenol.  Solid  xylenol , 
C8HioO. — This  body  is  deposited  from  the  ethereal 
solution  in  brilliant  colourless  plates,  which  melt  at  750. 
The  liquid  enters  into  ebullition  and  boils  constantly  at 
2I3'5°>  the  bulb  and  the  stem  plunging  into  the  vapour. 
Liquid  xylenol ,  C8HioO.— This  is  a  colourless,  powerfully 
refradting  liquid,  possessing  a  strong  odour  of  phenol. 
Its  density  at  zero  is  i‘036.  It  boils  at  '2ii-5°,  under  a 
pressure  of  •7597m.,  the  thermometer  as  before.  Xyle¬ 
nol  is  miscible  in  all  proportions  with  alcohol  and 
ether  ;  it  is  very  slightly  soluble  in  water  and  is  itself  able 
to  dissolve  a  small  quantity  of  water.  M.  Wurtz  reminds 
chemists  that  this  isomerism  should  be  able  to  exist  in 
the  case  of  xylene  itself,  according  to  the  beautiful  theory 
of  M.  Kekule. 

Watts’s  Dictionary  of  Chemistry  has  been  very  favour¬ 
ably  reviewed  in  Les  Mondes.  You  will  doubtless  feel 
flattered  to  hear  that  Father  Hamy,  to  whom  M.  L’Abbe 
Moigno  had  surrendered  the  task  of  examining  this  work, 
noticing  your  review,  referred  in  eulogistic  terms  to  the 
Chemical  News.  He  said,  “  Since  I  have  mentioned 
this  journal  I  cannot  refrain  from  recommending  it  to  all 
who  pursue  the  study  of  chemistry ;  it  is  a  very  excellent 
weekly  journal.” 


Chemical  Promotions. — In  our  last  issue  we  appended 
a  note  to  the  paragraph  on  -Chemical  Promotions,  stating 
that  Dr.  Russell  would  probably  fill  the  vacancy  at  St. 
Mary’s  Hospital.  We  have  since  been  informed  that 
other  well-known  chemists  are  in  the  field ;  from  this  it 
is  evident  that  until  the  eledtion  has  taken  place  it  will 
be  impossible  to  say  who  will  fill  the  chemical  chair  in 
the  room  of  Dr.  Matthiessen. 


CHEMICAL  NOTICES  FROM  FOREIGN 

SOURCES' 


On  the  Vapour  Density  of  Ammonic  Sulphide. — 
A.  Horstmann  has  made  some  experiments  on  the  vapour 
density  of  ammonic  sulphide,  according  to  Bunsen’s 
method  (Ann.  Chem.  Pharm .,  cxli.,  273),  the  results  of 
which  differ  from  those  obtained  by  Deville  and  Troost 
(Comptes  R.,  lvi.,  895).  He  finds  that  ammonia  and  sul¬ 
phuric  hydride,  at  the  temperature  employed  in  his  ex¬ 
periments — ranging  from  56*4°  C.  to  sS'g0 — do  not  com¬ 
bine,  in  whatever  proportion  they  are  mixed. — (Ann.  Chem. 
Pharm.,  vi.,  Suppl.  74.) 


Note  on  Phosphoric  Sulphochloride.  — -  A.  von 
Flemming.— Phosphoric  sulphochloride,  as  obtained  by 
treating  sulphurous  chloride  with  phosphorus,  and  dis¬ 
tilling  the  produdt  of  the  readtion  ( Chcvricr ,  fount.  de 
Pharm  et  de  Chem.  (4),-v.,  x  17) ,  is  not  pure.  It  may,  how¬ 
ever,  be  rendered  chemically  pure  by  shaking  it  with  little 
water.  The  heavy  layer  which  collects  underneath  the  water 
is  dried  at  no0  C.,  and  distilled. — -(Ann.  Chem.  Pharm., 
cxlv.,  56.) 

Synthesis  in  the  Aromatic  Group. — W.  Korner. — 
r.  Synthesis  of  Anisic  Acid. — Analogous  to  the  oxidation 
of  nitrotoluol  to  paranitrobenzoic  acid,  the  similarly  con¬ 
stituted  cresolmethylic  ether 
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may  be  oxidised  to  methylparoxybenzoic  acid,  i.e.,  anisic 
acid.  The  author  prepares  cresol  by  boiling  sulphate  of 
diazobenzol,  derived  from  toluidine,  with  water  ;  and  the 
methylic  ether  of  cresol  by  treating  cresol-potassium  with 
methylic  iodide  and  methylic  alcohol.  The  ether  is 
oxidised  to  anisic  acid  by  means  of  potassic  dichromate 
and  dilute  sulphuric  acid.  2.  Synthesis  of  Methyloxy  - 
benzoic  acid. — This  acid  has  been  obtained  by  the  simul¬ 
taneous  adtion  of  sodium  and  carbonic  dioxide  upon  the 
methylic  ether  of  mono-bromphenol,  and.its  identity  with 
Graebe’s  and  Schultzen’s  acid,  from  oxybenzoic  acid, 
proved.  As  there  are  three  mono-iodphenols  known,  the 
author  considers  it  probable  that  there  will  be  also  three 
monobromphenols  ;  so  that  it  would  be  possible  to  derive 
from  phenol  oxybenzoic  acid  as  well  as  para-oxybenzoic 
and  salicylic  acid.  3.  Synthesis  of  the  Cresol  belonging  to 
Oxybenzoic  Acid. — On  treating  a  mixture  of  methylic 
ether  of  monobromphenol  with  methylic  iodide  and 
anhydrous  ethylic  ether  a  readtion  takes  place,  during 
which  principally  anisol  and  the  methylic  ether  of  a  new 
cresol  is  formed.  This  ether  boils  at  175-0  C. ;  potassic 
dichromate  oxydises  it  to  methyloxybenzoic  acid;  iodhydric 
acid  liberates  the  new  cresol.  4.  Mono-iodtoluol  and 
Para-iodbenzoic  Acid. — The  authorjprepares  monoiodtoluol 
by  treating  sulphate  of  diazotoluol  with  iodhydric  acid, 
washing  the  produdt  with  an  aqueous  solution  of  potassic 
hydrate,  and  distilling.  It  crystallises  like  naphthalene, 
fuses  at  350  C.,  and  boils,  without  decomposition,  at 
an^0.  A  mixture  of  potassic  dichromate  and  diluted 
sulphuric  acid  converts  it  readily  into  a  new  acid,  para- 
iodbenzoic  acid,  which  is  isomeric  with  iodbenzoic  acid. 
The  acid,  when  pure,  crystallises  well,  is  almost  insoluble 
in  boiling  water,  readily  soluble  in  boiling  alcohol.  It 
begins  to  sublime  at  230°,  but  does  not  fuse  at  250°. — 
(Bull,  de  V Acad.  Belg.,  1867  ;  Inst.  1868,  54.) 

New  Synthesis  of  Isethionic  Acid. — E.  Erlenmeyer 
and  Darmstadter. — The  sodic  salt  of  this  acid  is  readily 
formed  by  heating  oxide  of  ethylene  with  a  solution  of 
sodic  disulphite,  in  a  sealed  tube  up  to  ioo°  C.  The 
following  is  the  readtion  which  takes  place  : — 


H2G—  •>  ( H2G0H 

I  jGFHS92©Na=J  | 

*  H2G— )  ,  v  H2GS020Na 

— ( Zietschr .  Ch.,  N.F.,  iv.,  342). 
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Investigations  on  Alcoholic  Fermentation.  —  T. 
Oser. — The  author  found  amongst  the  products  of  fermenta¬ 
tion  of  cane  sugar  and  yeast,  an  alkaloid  to  which  he  gives 
the  formula  G13H20N4.  The  chlorhydrate  of  this  base,  as 
obtained  by  evaporation  in  vacuo,  appears  as  a  white 
mass  of  a  leafy  structure,  is  very  hygroscopic,  and  has 
a  powerfully  bitter  taste.  The  base  does  not  pre-exist  in 
yeast,  but  is  formed  during  the  fermentation  ;  from  this  it 
follows  that  it  will  be  contained  in  all  liquids  having 
undergone  alcoholic  fermentation,  as  in  wine,  beer,  &c. — 
(Akad.  z.  Wien,  1867,  209.) 


NOTICES  OF  BOOKS. 


A  Treatise  on  the  Metallurgy  of  Iron,  by  H.  Bauerman, 

■  F.G.S.,  &c. — London  :  Virtue  &  Co. 

In  the  preface  the  author  states  his  book  to  have  been 
written  with  the  view  of  supplying  a  work  available  for  the 
technical  education  of  those  to  whom  an  accurate  know¬ 
ledge  of  the  physical  properties  of  ores,  and  of  the  latest 
and  most  approved  means  of  reducing  them  to  the  con¬ 
dition  required  by  the  manufacturer,  has  become  an  im¬ 
perative  necessity,  in  order  to  enable  them  fully  to  meet 
foreign  competition. 

The  two  great  and  inseparable  questions — technical 
education  and  foreign  competition — have  lately  been 
ventilated  in  public  papers  and  speeches,  as  well  as 
demonstrated  ad  oculos  by  the  different  international 
exhibitions  of  arts  and  industry,  and  we  feel  ourselves 
justified  in  advocating  even  further  advances  in  technical 
education  than  have  yet  been  made.  The  inferiority 
of  our  technical  education,  as  shown  by  comparison  with 
that  in  foreign  countries,  may  be  attributed  to  the  insuffi¬ 
ciency  of  our  technical  literature,  and  for  this  reason 
every  literary  contribution  having  a  tendency  to  supply  this 
deficiency  should  be  hailed  with  pleasure  and  satisfadfion. 

Mr.  Bauerman’s  treatise  gives  a  fair  view  of  the  theory 
and  practice  of  iron  manufacture  in  all  its  branches,  duly  in¬ 
cluding  the  two  great  improvements  of  recent  days,  namely, 
the  Bessemer  process,  and  Siemens’s  regenerative  gas 
furnace,  which  will  doubtless  form  a  new  epoch  in  iron 
manufacture.  All  the  different  branches  of  iron  manufacture 
have  been  discriminately  treated  of,  as  far  as  the  limited 
compass  of  the  compendium  would  allow  ;  we  only  regret 
that  the  number  of  illustrations  is  rather  limited.  Upon 
the  whole,  we  are  of  opinion  that  Bauerman’s  work  is  a 
valuable  addition  to  the  library  of  English  educational 
scientific  works. 


On  Aniline  and  its  Derivatives :  a  Treatise  uponfhe 
ManufacUire  of  Aniline  and  Aniline  Colours.  By  M. 
Reimann,  P.D.,  L.A.M.  To  which  is  added,  in  an 
appendix,  “  The  Report  on  the  Colouring  Matters 
derived  from  Coal  Tar,  shown  at  the  French  Exhibition, 
1867.”  By  Dr.  A.  W.  Hofmann,  F.R.S.,  MM.  G.  de 
Laire  and  Ch.  Girard.  The  whole  revised  and  edited 
by  William  Crookes,  F.R.S.,  &c.  London :  Long¬ 
mans,  Green,  and  Co.  1868.  Pp.  164. 

The  German  treatise  of  Dr.  Reimann  possesses  nearly 
every  merit  which  can  distinguish  a  book  intended  for 
manufacturers.  It  is  very  lucid  and  simple,  it  presupposes 
nothing  but  an  elementary  knowledge  of  chemistry,  and  it 
is  so  well  arranged  that  all  the  information  it  contains  is 
accessible  in  a  minute.  It  is  eminently  practical,  and  yet 
contains  enough  theory  to  render  the  faCt  comprehensible, 
and  to  give  the  memory  a  grasp  upon  it.  The  French 
Exhibition  report  is,  of  course,  super-excellent,  and'affords 
a  curiously  apposite  completion  to  Dr.  Reimann’s  work. 
Dr.  Hofmann’s  luminous  and  vivacious  style,  so  well 


known  to  all  English  chemists,  is  apparent  throughout, 
and  gives  a  kind  of  sparkle  even  to  the  recital  of  dry 
scientific  faCts.  He  has  the  somewhat  rare  power  of 
enlivening  every  subject  which  he  touches,  without  sacri¬ 
ficing  scientific  precision,  and  without  ever  verging  upon 
flippancy. 

It  is,  for  obvious  reasons,  impossible  for  us  to  comment 
upon  the  manner  in  which  the  English  editor  of  these  two 
good  books  has  done  his  work.  Many  of  his  readers  will 
be  abundantly  able  to  sit  in  judgment  upon  him,  and  he 
will  be  perfectly  contented  to  accept  their  award  of  praise 
or  blame.  Qur  duty  will  be  sufficiently  discharged  if  we 
give  a  brief  sketch  of  the  contents  of  the  volume,  together 
with  a  few  extracts  by  way  of  example. 

Dr.  Reimann’s  treatise  is  divided  into  ten  chapters,  in 
which  the  various  products  are  discussed  as  nearly  as 
possible  in  the  order  of  manufacture.  Chapter  I.  is 
devoted  to  Benzol,  its  composition,  mode  of  preparation, 
&c.  The  author  has  said  very  little  of  the  process  of  dis¬ 
tillation,  because,  as  he  remarks,  it  is  seldom  performed 
by  the  aniline  manufacturer.  Nitrobenzol  is  considered  in 
chapter  ii.,  and  its  manufacture  is  illustrated  by  drawings 
of  the  apparatus  employed.  Chapter  iii.  introduces  the 
reader  to  Aniline.  Many  methods  of  preparing  the  base 
are  mentioned ;  and  Bechamp’s  well-known  process  is 
described  in  detail,  and  illustrated  by  a  drawing.  Among 
the  less  generally  known  methods,  that  of  Kremermay  be 
mentioned. — 

“In  1863,  M.  Kremer  found  that  aniline  might  be  ob¬ 
tained  by  heating  nitro-benzol  with  water  and  zinc  powder 
as  obtained  in  zinc  manufactories,  oxide  of  zinc  being 
formed.  From  100  parts  of  nitro-benzol  he  obtained  from  63 
to  65  parts  of  aniline.  Zinc  powder  being  at  the  present 
time  cheap,  this  method  may  possibly  be  economically 
employed.” — (P.  17). 

The  author  distinguishes  the  aniline  oil  from  light 
benzols  as  Kuphaniline ,  and  that  from  heavy  benzols  as 
Baraniline  ;  and  he  gives  the  following  very  simple 
directions  for  ascertaining  their  relative  proportions 
roughly  in  any  given  sample  of  aniline  oil. 

“  I  put  100  cubic  centimetres  of  kuphaniline  in  a  glass 
retort,  which  I  placed  in  a  bath  of  oil  or  paraffin  heated 
by  a  lamp.  The  tube  of  the  retort  was  joined  to  a  Liebig’s 
condenser,  and  at  the  extremity  of  the  condensing  tube  I 
placed  as  receiver  a  graduated  cylinder  by  which  the 
number  of  cubic  centimetres  of  distillate  could  be  ob¬ 
served.  Of  course  the  condensing  apparatus  was  sup¬ 
plied  with  cold  water.  Having  placed  a  thermometer  in 
the  neck  of  thefretort,'I_began  to  heat. 

“  At  first  some  drops  of  liquid,  consisting  of  benzol,  a 
little  aniline,  and  water,  distilled,  so  that  when  the  mercury 
in  the  thermometer  had  risen  to  180°  C.,  8£  cubic  centi¬ 
metres  had  distilled,  of  which  2\  were  water,  and  the  rest 
a  mixture  of  benzol  with  a  little  aniline  and  odorine.  By 
continuing  the  heating  the  oil  distilled  in  large  quantities, 
so  that  when  the  thermometer  had  risen  to  185°,  54  cubic 
centimetres  had  distilled  between  180°  and  185°.  Up  to 
igo°,  34  cubic  centimetres  distilled,  so  that  the  remaining 
oil  was  only  3^  cubic  centimetres.  Of  course  another 
sample  of  kuphaniline  oil  will  not  yield  precisely  the  same 
numbers,  but  they  will  be  at  all  events  similar  to  those 
above  mentioned. 

“  When  baraniline  is  heated  in  the  same  manner  up  to 
190°,  from  ioo  cubic  centimetres  of  the  oil  3^  will  be  dis¬ 
tilled,  of  which  two  are  water  and  the  rest  aniline  oil, 
with  a  little  undecomposed  benzol.  Between  igo°  and 
1950,  8  cubic  centimetres  distil ;  then  up  to  200°,  18 ; 
from  200°  to  205°,  39;  from  205°  to  210°,  ig ;  from  210° 
to  2150,  7  cubic  centimetres;  5i  remaining  in  the  retort. 

“  Now,  if  we  compare  the  quantities  of  both  oils  distilled 
at  different  temperatures,  we  shall  find  a  great  difference  ; 
so  that  by  distilling  in  the  above  manner  it  is  absolutely 
impossible  to  mistake  a  kuphaniline  for  a  baraniline,  and 
vice  versa.” — (P.  27). 
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By  referring  to  a  table  given  on  page  30,  the  proportions 
of  the  two  oils  pan  be  inferred.  Chapter  iv.  deals  with 
Magenta.  It  is  very  long,  and,  although  one  of  the  most 
important  in  the  book,  affords  few  passages  suitable  for 
quotation.  To  some  readers  the  following  may  be 
new : — 

“  Every  aniline  salt  yields  magenta  when  heated  with 
pure  aniline  to  150°  C.  Sulphate  of  aniline,  heated  Ao 
200°  C.,  turns  to  a  violet  black,  and  then  yields^^when 
treated  with  water,  a  solution  of  magenta.  In  h  similar 
manner,  hydrochlorate  of  aniline  is  transformed  into  a 
red  colour,  by  heating  it  dry,  and  mixed  with  sand  or  fluor 
spar,  for  three  hours  to  a  temperature  of  180°  C. 

“  To  produce  magenta  in  this  manner  on  a  large  scale, 
according  to  M.  Delvaux,  one  equivalent  of  hydrochlorate 
of  aniline  is  mixed  with  tenfold  its  weight  of  sand,  and 
one  equivalent  of  aniline.  After  agitation,  the  mixture  is 
heated  for  fifteen  hours,  at  from  iio°  to  120°  C.,  or  five  to 
six  hours  to  150°,  or  two  to  three  hours  to  1800.  The 
mass  so  treated  is  then  put  into  boiling  water,  by  which 
a  large  quantity  of  the  red  colour  is  dissolved  out.” — 

(p-  47)- 

The  chapter  concludes  with  an  account  of  leukaniline 
and  chrysaniline. 

Chapter  v.  brings  us  to  aniline  blue  and  violet.  The 
methods  of  Perkin  and  Church,  Kcechlin,  Bechamp, 
Crossley,  Beales  and  Kirkman,  Phillips,  &c.,  are  described, 
and  afterwards  the  much  more  important  processes  in 
which  the  colour  is  obtained  by  the  alteration  of  salts  of 
rosaniline.  The  following  remarks  upon  Hofmann’s 
violet  will  be  found  interesting  : — 

“  The  iodide  of  methyl,  amyl,  propyl,  or  capryl,  may  be 
used  instead  of  the  iodide  of  ethyl  in  the  above  process,  and 
instead  of  iodine,  bromine  may  be  used.  The  new  violet  has 
a  richer  colour,  and  its  shades  are  brighter,  than  those  of 
the  common  aniline  violet.  It  was  at  first  manufactured 
by  the  firm  of  Simpson,  Maule,  and  Nicholson,  to  whom 
the  patentee  sold  his  privilege.  Soon  after,  a  German 
manufacturing  chemist,  Mr.  Rudolph  Knosp,  of  Stuttgard, 
began  to  make  this  violet,  and  it  is  now  made  by  every 
continental  manufacturing  chemist.  When  dry  it  has  a 
splendid  metallic  lustre.  It  is  sold  also  under  the  name  of 
primula. 

“  In  the  manufacture  of  Hofmann’s  violet  on  the  large 
scale,  the  proportion  of  iodide  of  ethyl  is  consider¬ 
ably  diminished,  in  order  to  save  the  expense  of  the 
iodine.  According  to  my  own  researches,  12  parts  of 
iodide  of  ethyl  are  sufficient  to  transform  16  parts  of 
magenta  into  Hofmann’s  violet. 

“  It  is  remarkable  that  German  chemists  did  not  at  first 
succeed  in  producing  the  blue  shades  of  violet,  which  are 
so  easily  obtained  in  England,  and  the  bluish  shades  could 
only  be  produced  by  using  iodide  of  methyl  instead  of 
iodide  of  ethyl.  This  interesting  point  is  easily  explained, 
for  the  methyl  substitute  formed  by  using  iodide  of  methyl 
is  of  an  intensely  blue  colour.  It  was  not  necessary  for 
English  chemists  to  make  a  direCt  use  of  this  methyl 
compound,  since  at  the  exorbitant  price  of  alcohol  the 
much  cheaper  methyl-alcohol  was  always  used  in  England 
to  dissolve  the  magenta  and  to  render  it  capable  of  trans¬ 
formation.” — (P.  71). 

The  four  next  chapters  are  occupied  respectively  with 
green,  black,  yellow,  and  brown  dyes,  and  would  yield 
many  quotations  if  we  could  spare  room  for  them.  Lastly, 
chapter  x.  gives  some  directions  for  the  determination  of 
the  tinctorial  power  and  intensity  of  the  aniline  colours, 
together  with  a  short  account  of  Pohl’s  method  of  dis¬ 
tinguishing  aniline  colours  from  one  another,  and  from' 
similar  colours  when  on  the  textile  fabric,  by  means  of 
strong  and  dilute  hydrochloric  acid. 

The  Exhibition  Report  is  crowded  with  interesting 
matter  from  beginning  to  end,  and  our  only  difficulty 
is  to  know  where  to  choose  our  quotations.  We  seleCt 
the  following  passages  almost  at  random  : — 


“  In  France  three  millions  of  tons  of  coal  are  carbon¬ 
ised  annually  to  supply  coke  for  metallurgical  purposes 
When  the  process  of  MM.  Pauwels  and  Knab  is  more 
generally  adopted  there  will  be  collected  from  this  125 
or  130  millions  of  kilogrammes  of  tar,  which  would  yield 
2  or  3  millions  of  kilogrammes  of  light  hydrocarbons.  It 
may  therefore  be  predicted  that  the  price  of  benzols  will 
fall  still  more,  and  that  consequently  the  cost  of  colouring 
matters  derived  from  it  will  be  reduced.  These  prices 
are  at  the  present  time  from  70  to  80  centimes  the  kilo¬ 
gramme  for  benzol  ;  in  1862  it  was  worth  3  or  4  francs 
the  kilogramme.  Aniline,  which  then  cost  from  12  to  18 
francs,  is  now  worth  2^25  francs,  or  3*5  francs  at  the 
maximum.  Crystallised  hydrochlorate  of  rosaniline  has 
fallen  from  250  or  300  francs  to  25  and  30  francs.  The 
blue,  which  was  formerly  sold  at  500  francs,  is  now  offered 
at  100  francs,  and  inferior  qualities  cost  only  30  or  40 
francs.  These  figures  prove  in  a  most  convincing  manner 
the  enormous  progress  realised  by  the  aniline  colour  in¬ 
dustry  since  1862.” — (P.  104). 

“  Night  Blue — The  term  night  blue  (bleu  lumiere)  is 
given  to  a  blue  entirely  free  from  violet,  and  which  pre¬ 
serves  its  clear  blue  colour  in  artificial  light.  It  is 
nothing  more  than  a  perfectly  pure  salt  of  triphenylros- 
aniline.  To  obtain  it  a  good  purified  blue  is  taken,  such 
as  is  given  by  the  preceding  process.  After  several 
washings  with  warm  alcohol,  the  residue  is  reduced  to 
fine  powder,  dissolved  in  boiling  alcohol,  and  the  solution 
filtered.  To  the  clear  liquid  is  added  ammonia,  or, 
better  still,  an  alcoholic  solution  of  caustic  soda  ;  all 
the  blue  is  precipitated  in  the  state  of  base.  When  the 
ammoniacal  or  sodic  alcohol  solution  is  quite  cold,  the 
triphenylrosaniline  is  collected  on  a  filter,  washed  once 
or  twice  with  boiling  water,  and  then  treated  with  the 
necessary  quantity  of  acid  to  form  a  salt.  It  will  be  seen 
that  this  operation  is  extremely  simple  and  gives  satis¬ 
factory  results.” — -(P.  127). 

“  A  dyer,  like  all  others  of  his  craft  at  that  time,  was 
busily  occupied  experimenting  with  the  aniline  dyes. 
Amongst  other  things  he  tried  a  reaction. which  had  been 
described  by  M.  Lauth  at  the  end  of  186  r,  viz.,  that  of 
aldehyd  on  a  sulphuric  solution  of  aniline  red.  In  this 
reaction,  a  substance  is  produced  which  gives  to  solutions 
an  extremely  evanescent  blue  colour.  M.  Lauth  had 
given  up  all  idea  of  utilising  this  blue  colour  in  practice; 
and  M.  Cherpin  endeavoured  to  fix  the  same  colour  on 
silk  or  wool  with  similar  want  of  success.  £iis  attempts, 
although  fruitless,  were  incessantly  renewed,  exhausting 
his  purse,  but  not  his  patience.  One  day,  however,  dis¬ 
couraged  at  the  want  of  success  attending  some  recent 
experiments  on  which  he  had  founded  great  hopes,  he 
was  on  the  point  of  relinquishing  the  attempt  at  conquest 
over  this  fugitive  blue,  when  the  idea  struck  him  to  con¬ 
fide  his  troubles  to  an  old  friend,  a  photographer.  ‘  A 
trouble  shared  is  a  trouble  halved,’  says  the  proverb  ; 
Cherpin  proceeded  to  test  this  saying,  and  experienced 
the  reward  of  his  perseverance  and  his  confidence  in  the 
consolations  of  friendship.  He  found  his  photographic 
friend,  and  confided  to  him  the  history  of  all  his  hopes, 
his  experiments,  and  his  fruitless  results. — ‘  Fix  the 
blue?’  said  his  friend.  ‘Is  that  the  only  difficulty? 
Why  it’s  the  easiest  thing  in  the  world  !  Have  you  tried 
hyposulphite  of  soda  ?” — ‘  Hyposulphite  of  soda  ?  Mon 
Dieu,  no  !  Do  you  think  it  will  fix  my  colour  ?’ — ‘  Of 
course  it  will.  Don’t  you  know  that  hyposulphite  of  soda 
is  the  fixing  agent  par  excellence,  and  that  when  we  want 
to  fix  anything  in  photography,  that  is  the  substance  we 
always  employ  ?’ 

“  Happy  he  who  possesses  faith  !  Cherpin  tried  hypo¬ 
sulphite  of  soda,  and  his  joy  and  admiration  of  the 
chemical  knowledge  of  his  friend  may  be  imagined  when 
he  saw  his  blue  colour  metamorphosed  into  a  splendid 
green,  this  time  perfectly  stable.  It  is  scarcely  necessary 
for  us  to  add,  that  the  mode  of  adion  of  hyposulphite  of 
soda  in  this  case  is  entirely  different  from  its  photo- 
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graphic  adtion,  and  that  it  would  be  quite  impossible  to 
predidt  the  one  by  knowing  the  other. 

“  This  ancedote  contains  a  moral.  It  shows,  in  our 
opinion,  not  the  result  of  chance, — for  that  is  common  to 
all  the  world,  for  where  is  the  discovery  to  which  chance 
has  not  more  or  less  contributed  ? — but  it  shows  the  power 
of  the  will,  the  power  of  perseverance.  Chance  only 
favours  two  kinds  of  persons  ;  those  sufficiently  instructed, 
or  endowed  with  talents  eminent  enough,  to  observe  it, 
to  seize  it,  and  to  profit  by  it ;  and  those  who,  by  patience, 
perseverance,  and  the  power  of  their  will,  force  it  in  time 
to  become  useful  to  them.” — (P.  133). 

“  The  greatest  uncertainty  still  exists  as  to  the  chemical 
constitution  of  aniline  green.  We  are,  however,  justified 
in  hoping  that  this  will  soon  cease  to  be  the  case  ;  aniline 
green  is  now  a  commercial  substance,  manufactured  on  a 
large  scale,  and  is  becoming  more  and  more  pure  every 
day.  After  having  presented  to  science  a  problem,  with¬ 
out  furnishing  the  data  necessary  for  its  resolution,  manu¬ 
facturing  industry  is  working  to  fill  up  the  gap,  and  every- 
things  leads  us  to  anticipate  a  successful  result.”*— 
P.  136). 

A  final  quotation  from  the  reporter’s  introduction  will 
form  an  appropriate  termination  to  our  notice  of  this 
record  of  some  of  the  most  striking  gifts  of  science  to 
civilisation  which  the  world  has  ever  witnessed  : — 

“  Thus,  rosaniline  has  become  the  parent  of  a  whole 
series  of  colours,  and  last  of  all  of  a  green.  The  gamut 
of  colouring  matters  derived  from  aniline  is  now  complete  ; 
we  have  red,  orange,  yellow,  green,  blue,  indigo,  and 
violet. 

“  Are  we  not  justified  in  saying  that  the  manufacture  of 
artificial  colouring  matters,  in  spite  of  the  improvements 
of  which  it  is  yet  capable,  in  spite  of  the  discoveries  which 
will  yet  enrich  it,  and  scarcely  ten  years  old,  has  emerged 
from  the  state  of  infancy,  and  become  one  of  the  most 
important  industries  of  the  age  ?” — (P.  100). 


CORRESPONDENCE. 


CORNISH  MINERALS— WOODWARDITE. 


To  the  Editor  of  the  Chemical  News. 

Sir,; — As  there  will  be  no  meeting  of  the  Chemical  Society 
for  some  months,  will  you  allow  me  to  say  a  few  words 
in  your  columns  with  reference  to  the  recent  discussion 
on  Woodwardite  ? 

I  much  regret  my  unavoidable  absence  from  the  meeting 
at  which  my  “  Mineralogical  notices  ”  were  read. 
The  speakers,  who  appear  to  have  criticised  somewhat 
adversely  my  views  as  to  the  rank  of  Woodwardite  as  a 
species,  do  not  seem  to  have  read  my  original  paper  on 
that  subject.  In  the  examination  of  this  mineral,  as  well 
as  of  others  which  I  have  described,  every  possible  pre¬ 
caution  has  been  taken  to  secure  an  accurate  result. 
Really  distindt  specimens  have  been  analysed,  their 
physical  characters  have  been  minutely  ascertained  and  de¬ 
scribed,  and  their  modes  of  occurrence  have  been  studied, 
as  far  as  practicable.  As  I  have  always  taken,  in  de¬ 
scribing  new  minerals,  the  very  obvious  precautions 
suggested  by  my  critics,  their  criticism  is  inappropriate. — 

I  am,  &c., 

A.  H.  Church. 

The  Lizard,  Cornwall, 

Julygth,  1868. 


*  “  Dr.  Quesneville  informs  us  that  since  the  publication  of  this  re¬ 
port  MM.  Girard  and  de  Laire  have  obtained  aniline  green  in  the 
rystallised  state,  giving  the  most  brilliant  results  in  dyeing.” 


Demonstratorship  of  Chemistry,  King’s  College, 
London. — The  post  lately  vacant  by  the  resignation  of 
Dr.  Edmund  Cook,  who  leaves  for  India,  has  been  filled 
up  by  the  appointment  of  Mr.  J.T.  Bottomley,  M.A.,  of 
Queen’s  University,  Ireland. 

Testimonial  to  Mr.  Thomas  Hall.— Within  the  last 
few  days  a  complimentary  certificate,  handsomely 
engrossed  on  parchment,  has  been  presented  to  Mr. 
Thomas  Hall,  in  recognition  of  his  services  in  the  cause 
of  scientific  education.  The  signatures  appended  to  the 
document  are  chiefly  those  of  Mr.  Hall’s  past  pupils  who 
have  identified  themselves  with  the  medical  and  chemical 
professions.  The  text  is  as  follows  :— 

“  London,  May  1st,  1868. 

“We,  the  undersigned  past  pupils  of  Mr.  Thomas  Hall, 
B.A.,  F.C.S.,  have  much  pleasure  in  recording  our  high 
sense  of  the  practical  value  of  the  system  of  scientific 
instruction  inaugurated  twenty-one  years  ago  at  the  City 
of  London  School.  Conscious  of  the  diredt  benefits  we 
have  ourselves  derived  from  attending  Mr.  Hall’s  ledtures 
on  chemistry  and  other  branches  of  experimental  science 
—many  of  us  having,  indeed,  adopted  a  scientific  pro¬ 
fession  in  consequence  of  such  early  training — we  gladly 
avail  ourselves  of  the  privilege  of  offering  testimony  to 
the  success  which  has  attended  the  efforts  of  our  first 
teacher,  and  of  certifying  to  the  high  qualifications  which 
that  gentleman  has  brought  to  bear  upon  the  diffusion 
of  scientific  knowledge.  The  progress  made  by  his  pupils 
since  the  study  of  chemistry,  has  been  extended  so  as  to 
become  a  branch  of  general  education  in  the  City  of 
London  School,  is  such  as  to  warrant  the  assertion  that 
Mr.  Hall’s  efforts  have  kept  pace  with  the  increased 
demands  of  a  larger  number  of  pupils. 

“  (Signed) 

“  W.  H.  Perkin,  F.R.S.,  Sudbury,  Middlesex;  John 
Spiller,  F.C.S.,  Assistant  Chemist  in  the  War  Depart¬ 
ment  ;  Wm.  Thorpe,  jun.,  F.C.S.,  Rivers  Commission 
Laboratory;  C.  W.  Heaton,  F.C.S.,  Professor  of  Chemistry 
in  Charing  Cross  Hospital ;  Edmund  A.  Cook,  Ph.D., 
F.C.S.,  Demonstrator  of  Chemistry  in  King’s  College, 
London;  W.  PI.  Deering,  Chemical  Department,  Wool¬ 
wich  ;  Thomas  Bloxam,  P'.C.S.,  Ledturer  on  Science, 
Cheltenham  College;  Wm.  Cawthorne  Unwin,  B.Sc., 
A.  Inst.  C.E.,  Homerton  ;  J.  James  Ridge,  B.A.,  B.Sc., 
L.R.C.P.,  M.R.C.S.E.,  London;  William  Spiller,  F.C.S., 
Atlas  Chemical  Works,  London ;  James  Craik,  Royal 
College  of  Science,  Dublin;  Henry  Matthews,  F.C.S., 
Analytical  Chemist,  60,  Gower  Street,  London  ;  Edward 
Divers,  M.D.,  F.C.S.,  Ledturer  on  Chemistry  under  the 
Committee  of  Council  of  Education  in  Ireland,  and  Lee 
turer  on  Chemistry  at  the  Albert  Veterinary  College, 
London  ;  Jas.  T.  Brown,  F.C.S.,  Chemical  Works,  Green- 
ford  Green :  Thomas  Dale,  M.A.,  Fellow  of  Trinity 
College  and  Examiner  in  Applied  Science  in  the  Univer¬ 
sity  of  Cambridge  ;  Edmund  Ledger,  B.A.  Lond.,  M.A. 
Cantab,  Redtor  of  St.  Peter’s,  Duxford  ;  T.  S.  Aldis,  B.A., 
Mathematical  Master,  Elizabeth  College,  Guernsey  ; 
Frederick  Jas.  M.  Page,  Royal  School  of  Mines,  London  ; 
Augustus  Constable  Maybury,  Associate  of  the  Royal 
School  of  Mines,  B.Sc.  Lond.,  M.R.C.S.,  &c.,  and  Resident 
Medical  Officer  and  Secretary  to  the  Chelsea,  Brompton, 
and  Belgrave  Dispensary;  Alexander  Pedler,  Laboratory, 
Royal  Institution  of  Great  Britain  ;  Augustus  A.  Wood, 
F.C.S.,  Associate  of  King’s  College,  London  ;  Frank 
Clowes,  Royal  College  of  Chemistry,  London.” 

Legislation  and  Adulteration. — One  of  thejmeasures 
still  before  Parliament  is  a  bill  which  proposes  to  render 
penal  the  adulteration  of  articles  of  food,  drink,  or  medi¬ 
cine.  Every  person  who  shall  adulterate  or  order  adulter¬ 
ation  to  be  practised  is  to  be  fined  on  being  convidted, 
and  imprisoned  for  a  second  offence.  The  vendor  who 
,  knowingly  sells  an  article  with  which  anything  injurious 
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to  health  has  been  mixed,  or  who  sells  as  pure  an  adul¬ 
terated  article,  is  to  be  fined  on  conviction,  and  for  a 
second  offence  exposed  by  advertisement.  Vestries  and 
district’  boards  are  to  appoint  salaried  analysts  and  in¬ 
spectors  ;  purchasers  of  any  article  may  demand  an 
analysis  on  payment  of  a  fee  of  one  to  five  shillings  ;  and 
convicted  persons  have  the  right  of  appeal  to  quarter 
sessions  or  a  superior  court.  The  object  is  laudable,  but 
the  measure  would  probably  prove  inoperative.  How  can 
the  adulterator  be  caught  at  his  work  ?  Who  can  prove 
that  the  vendor  of  an  impure  article  is  cognisant  of  the 
adulteration  ?  Why  limit  punishment  to  those  who 
adulterate  with  materials  injurious  to  health  ?  Why  not 
imprison  the  man  who  steals  money  from  our  pockets, 
and  keeps  health  from  our  children  by  selling  water  at 
the  price  of  milk,  or  starch  for  arrowroot  ?  Why  permit 
a  dishonest  tradesman  to  sell  any  quantity  of  adulterated 
goods  so  long  as  he  does  not  say  they  are  pure  ?  Then 
the  appointment  of  analysts  is  to  be  left  to  vestries  and 
boards  composed  for  the  most  part  of  men  engaged  in 
business — men, therefore,  whose  interest  lies  in  the  opposite 
direction.  And  what  purchaser  will  care  to  prosecute, 
when,  having  already  contributed  by  rate  to  the  salaries 
of  special  officers,  he  must  pay  a  special  fee,  attend  at 
petty  sessions,  and  probably  again  at  quarter  sessions  or 
a  superior  court  ?  If  this  bill  became  law  it  is  to  be 
feared  that  the  sole  effeCt  would  be  that  dishonest  people 
would  thereby  be  instructed  in  the  art  of  adulterating 
goods  according  to  ACt  of  Parliament,  and  the  public  be 
prevented  from  prosecuting  by  the  expense  and  trouble 
attending  the  process.  We  cannot  doubt  that  a  far  better 
measure  might  be  framed  if  competent  men  were  con¬ 
sulted. — Express. 

[The  bill  has,  we  believe,  been  abandoned. — Ed.  C.N. ] 

Preparation  of  Thallium  from  the  Liquors  of  the 
White  Vitriol  Works  and  Lead  Mines  at  the  Lower 
Hartz. — At  the  Herrog-Julius  Works,  near  Rammelsberg, 
Brunswick,  occurs  a  mineral  rich  in  zinc  and  lead  ore 
(sulphides  of  the  metals)  ;  after  having  been  once  roasted, 
this  ore  is  lixiviated  with  water,  yielding  a  solution  of 
white  vitriol,  sulphate  of  zinc,  of  1*441  specific 
gravity  at  240  C.  This  liquor,  of  which  thousands  of 
hundredweights  are  to  be  had,  is  so  rich  in  thallium, 
that,  according  to  Bunsen,  this  metal  may  be  obtained 
from  the  liquor  by  the  pound  weights.  The  following 
represents  the  composition  in  100  parts  of  this  fluid 


Sulphate  of  zinc. .  . ,  .  21740 

,,  protoxide  of  manganese  8*230 

,,  magnesia  ..  ..  0*717 

,,  potash  .,  .  0*581 

,,  cadmium  .  0*536 

,,  soda  .  0*443 

,,  protoxide  of  iron  ..  ..  0*386 

,,  copper .  0*285 

,,  lime  .  0*075 

,,  alumina .  0*060 

j,  lead .  0*008 

,,  lithia  .  trace 

Arsenious  acid .  trace 

Oxide  of  antimony .  trace 

Phosphoric  acid .  trace 

Chloride  of  thallium .  0*050 

Hydrated  sulphuric  acid .  o*ng 

Hydrochloric  acid  .  o*oog 

Water . 66*761 


100*000 

According  to  Bunsen,  thallium  is  best  obtained  from 
this  liquor  by  precipitating,  by  means  of  metallic  zinc 
immersed  in  the  liquor,  the  metals  copper,  cadmium, 
and  thallium,  jointly.  The  metallic  spongy  mixture  thus 
obtained  is  rapidly  washed — first  with  water,  by  being  placed 
in  a  bag  made  of  woollen  fabric  ;  next,  some  sulphuric 
acid  is  added  to  the  wash-water,  whereby  the  metals 
thallium  and  cadmium  get  dissolved  with  evolution  of 
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hydrogen,  while  copper  is  left  untouched  ;  from  the  acid 
solution  so  obtained  thallium  is  precipitated,  by  means  of 
iodide  of  potassium,  as  a  pure  yellow  iodide,  which  is 
further  purified  by  washing  and  by  decantation  ;  from  the 
remaining  liquor  cadmium  is  precipitated  in  the  metallic 
state  by  zinc.  One  cubic  metre  of  the  above  liquid  yields 
in  a  few  days  6*4  kilos,  of  spongy  metallic  precipitate,  con¬ 
taining  4*2  kilos,  cadmium,  i*6  kilos,  copper,  and  o*6  kilo, 
thallium,  7*4  kilos,  of  metallic  zinc  becoming  dissolved. 
The  solution  of  cadmium  and  thallium  in  sulphuric  acid 
yields,  on  addition  of  0*5  kilo,  iodide  of  potassium,  077 
kilos,  of  iodide  of  thallium.  Thallium  may  be  precipitated 
from  the  sulphuric  acid  solution  by  means  of  chlorides, 
but  in  so  doing  a  not  inconsiderable  quantity  of  the  metal 
is  retained  by  the  cadmium.  The  thallium  may  be 
diredlly  obtained  from  the  first  liquor  at  once  by  precipita¬ 
tion  with  iodide  of  potassium,  provided  previously  a 
sufficient  quantity  of  hyposulphite  of  soda  be  added  to 
keep  the  copper  in  solution  ;  the  application,  however,  of 
this  latter  method  interferes  with  the  object:  for  which  the 
liquor  is  prepared,  viz.,  the  making  of  sulphate  of  zinc. — 
Polyt.  Centralbl.,  1868,  No.  10. 
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Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  . of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”) 


Annalen  der  Cliemie  und  Pharmacie. 

April,  1868. 

C.  Graebe,  “  Researches  on  the  Quinone  Group.  On  the  Addition 
Produdts  of  the  Aromatic  Compounds.”  C.  G.  Wheeler,  “  On  the 
Behaviour  of  Oil  of  Turpentine  and  Camphor  towards  Hypochlorous 
Anhydride.”  O.  Jacobsen,  “  On  the  Sulpho-acids  of  the  Isomers  of 
Cumol.”  A.  W.  Hofmann,  “  Further  Researches  on  a  new  Series  of 
Homologues  of  Hydrocyanic  Acid.”  W.  Henneberg,  “  Note  on 
Cellulose.”  J.  von  Liebig,  “On  the  Use  of  Extract  of  Meat  for 
Domestic  Purposes.”  H.  Kolbe,  “A  new  Process  for  the  Artificial 
Preparation  of  Urea.”  A.  Strecker,  “  On  the  Preparation  of  Glycocol 
from  Uric  Acid.” 

Poggendorff’s  Annalen  der  Physik. 

No.  3.  1868. 

G.  von  Rath,  “Note  on  a  new  Crystalline  Form  of  Silicic 
Acid.” 

•Bulletin  de  la  Societe  Chimique  de  Paris. 

April,  1868. 

Berthelot,  “  A  general  Method  for  Reducing  and  Saturating 
Organic  Compounds  with  Hydrogen.”  E.  Bourgoin,  “  On  the  Elec¬ 
trolysis  of  Succinic  Acid.”  H.  Gal,  “  Researches  on  the  Action  of 
Chloride  of  Cyanogen  on  Zinc  Ethyl.”  Perret,  “  An  Improved  Fur¬ 
nace  for  the  Manufacture  of  Soda.”  Luthringer,  “On  Geranosine, 
a  new  Red  Dye  derived  from  Rosaniline.” 

Journal  fur  Praktische  Chemie. 

April,  1868. 

H.  Ritthausen,  “  On  Vegetable  Casein  or  Legumin.”  A.  Kenn- 
gott,  “  Further  Experiments  on  the  Alkaline  Readtion  of  some 
Minerals.”  K.  HauShofer,  “  On  Thomsonite  from  the  Seisser  Alp.” 
Bottger,  “  On  the  Remarkable  Adtion  of  Sulphuretted  Hydrogen 
Gas  on  certain  Chemical  Substances.  On  the  Use  of  Antimony  as  a 
Substitute  for  Carbon  in  Voltaic  Batteries.  On  a  Liquid  for  the 
Eledtro-deposition  of  Platinum  on  Copper,  Brass,  German  Silver,  &c. 
A  Method  of  Preparing  Zinc  for  receiving  a  Coat  of  Paint.  On  the 
Use  of  a  Decodtion  of  Quillaya  Bark  for  Blowing  Soap  Bubbles  for 
Physical  Experiments.”  On  the  Preparation  of  a  Green  Oxide  of 
Chromium,  On  the  Use  of  Solutions  of  Shell-lac  and  Dammar  Resin 
for  Producing  Spotted  or  Black  Pharaoh’s  Serpents.  On  the  Prepara¬ 
tion  of  Paper  for  Producing  the  Firework  known  as  ‘JaPanese  Light¬ 
ning.’  A  Simple  Process  for  Preparing  a  Chemically  Pure  Oxygen 
Gas.”  H.  Hlasiwetz  and  F.  Hinterberger,  “  On  the  Decom¬ 
position  of  Oil  of  Turpentine  at  a  Red  Heat.” 

Bulletin  de  la  Societe  d' Encouragement. 

February,  1868. 

“  On  the  Methods  used  in  La  Plata  for  Preserving  Meat  for  Export 
to  Europe.”  Debray,  “On  some  Apparatus  an  Processes  founded 
on  the  Dialysis  of  Gases.” 

Dingler’s  Polytcchnisches  Journal. 

April,  1868. 

A.  Ungerer,  “On  the  Use  of  Strontia  and  of  Ammonia  in  the 
Manufacture  of  Soda.”  Stockhardt,  “  On  the  Treatment  of  Bran 
with  Hydrochloric  Acid  and  §.oda  for  the  Manufacture  of  Food  for 
Cattle.” 
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PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

1258.  W.  E.  Gedge,  Wellington  Street,  Middlesex,  “  A  new 
chemical  product  applicable  to  the  eledtrical  pile  and  to  other  pur¬ 
poses.” — A  communication  from  P.  Rondel,  Passage  des  Petites 
Ecuries,  Paris. — Petition  recorded  April  17,  1868. 

1444.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “  An 
improved  mode  of,  and  apparatus  for  generating  gas,  and  mixing 
the  same  with  atmospheric  air  for  heating  and  illuminating  purposes.” 
— A  communication  from  J.  T.  Rich,  Philadelphia,  Penn.,  U.S.A. — 
May  2,  1868. 

1804.  J.  Oalcden  and  J.  Pickin,  Congleton,  “A  new  or  improved 
material  for  enamelling  iron,  so  as  to  prevent  corrosion  and  incrusta¬ 
tion.” — June  20,  1868. 

1921.  A.  L.  Fleury,  Boston,  Mass.,  U.S.A.,  “  Improvements 
in  the  means  of,  and  apparatus  for,  treating-  gold  and  silver 
ores,  and  in  utilising  the  produdts  resulting  therefrom.” — June  12, 
1868. 

1932.  C.  Humfrey,  Suffolk  Grove,  Southwark,  Surrey,  “  Improve¬ 
ments  in  the  preparation  of  a  flexible  compound  applicable  to  water¬ 
proofing  and  other  purposes.” 

1939.  W.  Yates,  Duke  Street,  Westminster,  “  Improvements  in 
the  furnaces  to  be  used  in  metallurgical  operations.” 

1940.  K.  Malster,  Pall  Mall,  “  An  improved  mixture  or  compound 
for  cleaning  gloves  and  other  articles.” 

1944.  E.  Fisher,  Grosvenor  Park,  Camberwell,  Surrey,  “An  im¬ 
proved  tonic  effervescing  drink.” — June  13,  1868. 

1954.  W.  C.  Sillar,  Cornhill,  London  ;  G.  Sillar,  Grange  Road, 
Upper  Norwood  ;  and  G.  W.  Wigner,  Camberwell,  Surrey,  “  Improve¬ 
ments  in  deodorising  and  purifying  sewage,  and  making  manure  there¬ 
from.” — June  15,  1868. 

1970.  J.  C.  Walker,  Surrey  Street,  Strand,  Middlesex,  “An  im¬ 
proved  baking  powder  to  be  employed  in  the  treatment  of  flour 
in  the  manufacture  of  bread  and  other  farinaceous  food.”— June  17, 
1868. 

NOTICES  TO  PROCEED. 

535.  W.  Perkins,  Russell  Place,  Fitzroy  Square,  Middlesex,  and 
G.  G.  Tandy,  Anerly  Road,  Penge,  Surrey,  “  An  improved  prepara¬ 
tion  or  compound  applicable  for  insulating  electric  conductors, 
and  for  such  purposes  as  india-rubber  and  other  vulcanisable  gums  are 
applicable.” — Petition  recorded  February  18,  1868. 

565.  W.  Weldon,  Park  Villa,  West  Hill,  Highgate,  Middlesex, 
“  Improvements  relating  primarily  to  the  manufacture  of  chlorine  by 
means  of  regenerated  oxides  of  manganese,  but  partly  applicable  also 
to  other  purposes,  being  improvements  in  the  decomposition  of  chlo¬ 
rine  residues  in  the  peroxidation  of  oxides  of  manganese  recovered 
therefrom,  in  the  treatment  of  a  bye-produCt  of  the  decomposition  of 
those  residues,  in  the  separation  of  sulphuric  acid  and  other  impurities 
from  the  hydrochloric  acid  employed,  and  in  apparatus  and  arrange¬ 
ments  for  some  of  these  purposes.” — February  20,  1868. 

688.  J.  Gjers,  Middlesbrough,  Yorkshire,  “Improvements  in  the 
manufacture  of  cast  steel  and  homogeneous  iron,  and  in  furnaces  appli¬ 
cable  thereto.” — February  28, 1868. 

983.  E.  Vignier,  Fowkes  Buildings,  London,  “  Improvements  in 
distilling  and  rectifying  spirits,  and  in  apparatus  employed  therein.” — 
March  23,  1868. 

1892.  C.  W.  Siemens,  Great  George  Street,  Westminster,  “  Im¬ 
provements  in  the  manufacture  of  cast  steel,  and  in  furnaces  and 
apparatus  employed  for  that  purpose.” — June  10,  1868. 


NOTES  AND  QUERIES. 


commercial  grey  sulphide  of  antimony,  or  metallic  antimony,  it  can  be 
done  as  follows  : — Mix  the  finely-pulverised  and  weighed  substance 
with  a  little  sulphur,  and  digest  in  a  solution  of  protosulphide  of 
potassium ;  the  mass  dissolves,  generally  leaving  a  black  residue, 
consisting  of  a  mixture  of  sulphides  of  lead,  iron,  and  copper,  which 
must  be  filtered  off  and  examined  separately.  The  liquid  is  mixed 
and  digested  with  a  large  excess  of  water  saturated  with  sulphurous 
acid,  then  heated  and  kept  in  ebullition  till  two-thirds  of  the  water  has 
boiled  away  and  there  is  no  smell  of  sulphurous  acid.  Sulphide 
of  antimony  will  be  precipitated,  and  from  the  filtrate  from  this  the 
arsenic  may  be  precipitated  by  a  stream  of  sulphuretted  hydrogen  gas. 
— F.  Wohler. 

Separation  of  Bismuth  from  other  Metals.— The  best  way  to 
separate  bismuth  from  other  metals  is  based  on  the  faCt  that  when  a 
large  quantity  of  water  is  added  to  its  solution  mixed  with  hydrochloric 
acid  a  completely  insoluble  precipitate  of  oxychloride  of  bismuth 
(2BDO3,  Bi2Cl3)  is  obtained,  which  may  either  be  weighed  as  such  or 
reduced  to  the  metallic  state  by  fusion  with  cyanide  of  potassium.  To 
separate  bismuth  from  lead  add  to  the  concentrated  solution  just 
enough  hydrochloric  acid  to  precipitate  all  the  chloride  of  lead,  but 
so  that  a  few  drops  of  water  do  not  render  the  liquid  turbid.  Then 
add  dilute  sulphuric  acid,  the  slow  adtion  of  which  is  hastened  by  oc¬ 
casional  agitation  ;  finally  after  having  added  alcohol  and  well  mixed 
the  whole  by  renewed  agitation  allow  the  sulphate  of  lead  to  deposit. 
This  precipitate  is  to  be  filtered  and  washed,  first  with  alcohol  con¬ 
taining  a  few  drops  of  hydrochloric  acid,  and  then  with  pure  alcohol. 
The  bismuth  may  be  precipitated  irt  the  filtrate  by  dilution  with  a 
large  quantity  of  wrater. — F.  Wohler. 


Sulphur.— I  would  be  glad  to  know  at  what  temperature  sulphu¬ 
retted  hydrogen,  given  off  from  the  cracker  in  which  sulphate  of  am¬ 
monia  is  salted,  if  passed  into  a  long  flue,  will  deposit  its  sulphur— if 
it  will  so  deposit  it  ;  and  how  much  sulphur  escapes  from  1000  lbs. 
vitriol,  Sp.  Gr.  1720  ?— Querist. 

Potato  Powder.— First  get  the  potatoes  well  washed,  then  slice 
them,  and  after  this  submit  them  for  some  time,  while  placed  on 
hurdles  made  of  wicker-work,  to  steam  of  a  pressure  of  from  four  to  five 
atmospheres,  or  sixty  to  seventy-five  pounds  pressure  per  square 
inch  ;  this  has  the  effeft  of  very  rapidly  boiling  the  potatoes  without 
causing  them  to  loose  in  good  quality.  After  this  the  hurdles  contain¬ 
ing  them  are  placed  in  a  room  through  which  dry  air,  having  a 
temperature  of  at  least  from  30°  to  450  C.  is  forced  by  means  of  a  fan- 
blast  ;  this  rapidly  dries  the  potatoes,  and  if  it  be  desired  to  reduce 
them  to  powder,  it  might  be  easily  accomplished  by  first  strongly 
compressing  them  so  as  to  form  solid  cubes  or  cylinders,  and  to 
submit  these  to  the  adtion  of  rasp-mills,  similar  to  those  in  use  to 
grind  snuff  from  tobacco. 

Separation  of  Arsenic  and  Antimony.— An  accurate  method  of 
separating  these  two  bodies  is  founded  on  the  fadt  that  recently  precipi¬ 
tated  sulphide  of  arsenic  is  soluble  in  bisulphite  of  potash,  while  sul¬ 
phide  of  antimony  is  insoluble.  If,  for  example,  we  have  to  analyse 


TO  CORRESPONDENTS. 


Llanelly  writes  as  follows The  purpose  of  my  letter  is  to  beg 
your  kind  advice  as  to  whether  it  would  be  possible  for  me  to  obtain 
a  situation  where  chemistry  is  taught  or  pradtised,  and  where  I  might 
gain  my  living  and  learn  the  art,  and  ultimately  become  a  pradtical 
chemist  ?  If  so,  where  had  I  best  apply  ?  I  am  very  little  acquainted 
with  the  chemical  world,  but  am  intensely  attached  to  the  science  and 
art.  Had  I  plenty  of  means  I  suppose  I  would  have  but  little  trouble 
in  gaining  my  heart’s  desire.  I  mean  I  might  be  trained  in  a  school 
or  college  of  chemistry;  but  this  is  not  my  lot,  I  must  work  to  gain 
my  living.  I  know  that  for  a  persevering  mind  there  are  few  things  im¬ 
possible.  I  therefore  encourage  myself  that,  although  moneyless,  I  may 
yet  gain,  by  hard  working,  the  position  I  long  for.  I  am  twenty-one  years- 
of  age,  have  been  engaged  for  last  two  years  as  a  dispenser,  &c.,  to  a 
surgeon,  during  which  time  I  have  devoted  almost  all  my  spare  time 
to  the  study  of  chemistry,  and  have  got  up  the  elements  of  organic  and 
inorganic  chemistry,  chemical  philosophy,  and  chemical  analysis.  I 
am  really  anxious,  seeing  that  in  my  present  employment  I  can  never 
satisfy  my  ambition.  If  you  will  be  so  kind  as  to  insert  your  answer 
in  your  next  number  of  the  Chemical  News,  stating  the  place  where 
I  had  best  apply,  and  my  advantages  and  prospedt  in  the  same  I  shall 
feel  extremely  obliged.” — We  cannot  take  the  responsibility  of  advising 
on  this  subjedt.  Scientific  chemistry,  as  an  amusement  for  leisure 
hours,  has  no  rival,  but  it  is  the  worst  trade  you  can  choose.  If  also 
you  have  a  definite  objedt  in  view — some  manufadtory  or  trade  in 
which  chemistry  can  be  made  available — you  will  do  well  to  persevere 
in  its  study.  But  having  no  money  or  prospedts,  and  being  under  the 
necessity  of  working  for  a  living,  we  can  give  you  no  hope  of  getting 
on.  Chemistry  is  not  yet  remunerated  sufficiently  for  it  to  be  worth 
any  one’s  while  to  take  to  it  as  a  trade.  Unfortunately  its  fascinations 
are  such  that  hundreds  are  tempted  to  enter  upon  its  study  with  the 
expectation  of  being  able  to  earn  a  living  at  it.  A  very  small  number 
succeed,  but  the  majority  seldom  get  as  much  as  would  satisfy  a  re¬ 
spectable  mechanic  or  clerk.  When  an  appointment  is  advertised 
which  will  bring  in  £300  a  year,  there  are  100  applicants  ;  >and  one  in 
which  the  expenses  of  the  office  are  expected  to  exceed  the  income  is 
even  sought  after,  if  it  is  likely  to  prove  a  stepping  stctne  to  something 
better. 

F.  J.  R.  (Glasgow). — A  letter  to  the  gentleman,  addressed  to  our 
office,  will  be  forwarded.  Lehmann’s  Physiological  Chemistry  will 
give  you  the  analyses  you  require.  See  also  Watts’s  Dictionary. 

An  Icicle. — Yom  ought  not  to  require  a  freezing  mixture.  One  of 
the  best  mixtures  consists  of  equal  parts  of  nitrate  of  ammonia  and 
water.  When  dissolved  a  great  reduction  of  temperature  takes  place. 
Use  a  preliminary  mixture  to  cool  down  the  nitrate  of  ammonia, 
water,  and  vessels  you  intend  to  employ  in  the  actual  operation,  and 
the  temperature  obtained  will  be  correspondingly  lower. 

Physician. — It  is  quite  true.  Professor  Church’s  paper  On  the  oc¬ 
currence  of  arsenic  in  a  potable  water,  habitually  used  for  every 
purpose  by  the  inhabitants  of  a  village  in  Cumberland,  will  be  found 
at  page  127  of  our  second  volume. 

Communications  have  been  received  from  W.  W.  Abbot  (with  en¬ 
closure)  ;  Professor  Church  (with  enclosure)  ;  T.  Graham,  F.R.S. 
(with  enclosure)  ;  Dr.  Divers ;  G.  F.  Rodweil ;  W.  Brown  (with  en¬ 
closure) ;  Id.  Seward;  J.  Trehame ;  A.  B.  Northcote  ;  E.  Owens  ; 
W.  Archer  (with  enclosure);  J.  Attfield  (with  enclosure) ;  W.  Little  ; 
F.  J.  Rowan;  Dr.  F.  C.  Calvert,  F.R.S.  (with  enclosure);  U.  J. 
Kay-Shuttleworth  ;  W.  Briggs;  J.  Nimmo;  G.*W  lEccles  ;Gaskell, 
Deacon,  &  Co. ;  J.  Livesey  ;  C.  Dixon  ;  C.  F.  J.  Lord  ;  J.  Horsley  ;  J. 
H.  Freeman  (with  enclosure) ;  E.  P.  H.  Vaughan  ;  Fannin  &  Co. 
(with  enclosure)  ;  H.  Bailliere;  Longmans  &  Co;  Dr.  Rbhrig;  J. 
Spiller  (with  enclosure);  J.  Greenwood;  J.  J.  Vaughan  (with  en¬ 
closure)  ;  and  H.  R.  Williams. 
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ON  SOME  OF 

THE  CONSTITUENTS  OF  COAL  GAS.* 

A  Lefture  by  Dr.  ODLING,  F.R.S.,  F.C.S.,  &c.,  before  the  British 
Association  of  Gas  Managers. 

Ever  since  the  French  Exhibition  of  last  year  there  has 
been  much  public  talk  and  discussion  about  the  decline 
of  English  scientific  manufactures,  especially  in  relation 
to  those  of  the  Continent.  It  has  been  asserted  very 
boldly  that  we  in  this  country — where  gas  lighting  took 
its  origin,  where  the  first  locomotive  ran,  and  where  some 
of  the  earliest  and  greatest  successes  of  the  eleCtric  tele¬ 
graph  have  been  achieved— are  not  making  such  a  degree 
of  progress  in  scientific  manufactures  as  continental 
nations  are.  Now,  whether  this  be  the  faCt  or  not — and 
for  my  own  part  I  am  by  no  means  disposed  to  admit  it  as 
a  faCt — the  circumstance  of  such  an  allegation  being  made 
is,  I  conceive,  a  warning  to  us  that  we  must  for  the  future 
devote  our  best  energies  and  wisest  consideration  to  the 
development  of  our  different  scientific  industries.  Now¬ 
adays  the  universal  panacea  for  every  shortcoming  appears 
to  consist  in  the  establishment  of  what  are  called  technical 
schools.  It  is  difficult  for  outsiders  to  form  an  exaCt  notion 
of  what  is  to  be  the  character  and  purpose  of  these  technical 
schools,  but  the  prevalent  opinion,  as  I  understand  it,  is 
something  of  this  kind.  Hitherto  our  mode  of  teaching 
young  men  the  business  of  their  future  lives  has  been 
altogether  wrong,  and  we  must  at  once  resort  to  an 
entirely  different  system.  Instead  of  letting  them  learn 
their  business  at  factories  where  work  is  done  for  a  profit 
— where  it  is  done  in  the  only  way  in  which  it  can  be 
done  on  a  large  scale,  and  for  useful  purposes— they  are 
to  learn  their  business  at  special  schools,  where  all  work  is 
to  be  done  solely  or  primarily  with  a  view  to  education. 
Henceforward,  instead  of  gas  managers  learning  the 
business  of  gas  manufacture  at  aCtual  gas-works,  they  are 
to  study  at  model  gas-works  ;  metallurgists  at  model 
smelting-works  ;  and  mechanists  at  model  foundries  and 
workshops.  Now,  in  common  with  many  of  my  scientific 
friends,  and  more  especially  Dr.  Williamson,  who  has 
devoted  much  valuable  thought  to  the  subject,  I  venture  to 
dissent  very  strongly  from  these  views.  I  hold,  and  I 
think  you  will  agree  with  me,  that  the  only  place  in  the 
world  where  you  can  learn  to  make  gas  properly  is  in  an 
aCtual  gas  factory,  and  the  only  place  where  you  can  learn 
to  make  and  work  iron  properly  is  at  some  aCtual  iron¬ 
works.  But  with  regard  to  science  the  case  is  very 
different ;  and  instead  of  founding  technical  schools  to 
teach  manufacturing  art,  I  believe  it  would  be  of  much 
greater  advantage  to  make  the  principles  of  science  a  far 
more  prominent  subject  of  study  at  our  ordinary  schools, 
so  that  when  young  men  enter  upon  their  work  as  manu¬ 
facturers,  they  may  be  able  to  apply  to  their  respective 
businesses  the  exaCt  scientific  principles  which  they  will 
have  acquired  by  the  study  of  abstract  science  elsewhere. 
Let  science,  then,  be  taught  in  schools,  and  the  applica¬ 
tion  of  science  in  works  conducted  on  ordinary  commercial 
principles. 

These  remarks  are  preliminary  to  what  I  have  to  say  to 
you  this  evening.  I  do  not  come  here  pretending  to  teach 
you  how  to  make  or  purify  gas,  for  you  know  that  much 
better  than  I  do ;  but,  inasmuch  as  gas-making  is  your 
business,  and  chemistry  is  mine,  I  want  to  tell  you  a  little 
about  the  mere  chemistry  of  your  manufacture,  and 
possibly  throw  out  a  hint  or  two  that  you  may  be  able 
practically  to  apply.  I  wish  to  point  out  to  you  the  purely 
chemical  qualities  of  some  of  the  bodies  with  which  you 
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are  dealing,  leaving  you  to  make  the  application  of  the 
knowledge,  as  you  are  so  well  able  to  do.  And,  even  in 
this  limited  matter,  I  am  placed  in  considerable  difficulty, 
for  I  find  that  my  friend,  Dr.  Letheby,  has  gone  pretty 
nearly  over  the  whole  of  the  ground  in  his  previous  lectures 
to  you.  I  have  read  four  of  those  lectures,  and  certainly 
with  a  great  deal  of  profit,  but  I  cannot  say  altogether 
with  pleasure,  for  it  is  not  a  pleasant  thing  to  find  that, 
if  not  all,  at  least  the  finest  plums  have  been  already 
plucked  from  the  tree.  I  can  only  attempt,  therefore,  to 
go  a  little  more  into  chemical  detail  than  Dr.  Letheby 
has  done  with  regard  to  some  of  the  principal  constituents 
of  coal  gas,  and  I  purpose  confining  my  attention  almost 
exclusively  to  those  constituents  which  do  not  contribute 
very  largely  to  its  illuminating  power. 

The  first  of  these  to  which  I  will  direct  your  attention 
is  hydrogen.  Hydrogen  is  an  important  constituent  of 
ordinary  coal  gas,  and  its  proportion  varies  very  consider¬ 
ably  in  gases  of  different  manufacture.  It  ranges  from  12 
to  50  per  cent,  and  more  frequently  approximates  to  the 
higher  than  to  the  lower  quantity.  In  ordinary  London 
gas  the  proportion  is  usually  about  40  per  cent.  Hydro¬ 
gen  gas  is  characterised  by  its  burning  with  an  almost  in¬ 
visible  flame.  I  have  here  a  jet  of  the  burning  gas,  but, 
unless  I  introduce  into  the  flame  a  piece  of  platinum 
wire,  I  doubt  very  much  whether  those  gentlemen  who 
are  sitting  at  a  distance  can  distinguish  it ;  and,  even  with 
the  piece  of  platinum  inserted,  the  flame  is  scarcely  visible. 

In  addition  to  the  non-luminosity  of  its  flame,  hydrogen 
is  very  interesting,  for  this  reason,  that  it  is  the  only  con¬ 
stituent  of  coal  gas  which,  whether  burned  at  a  high  or 
a  low  temperature,  with  excess  or  deficit  of  air,  yields  the 
same  product  of  combustion.  I  want  to  give  you  an 
illustration  of  the  mode  of  burning  hydrogen  at  a  low 
temperature,  and  thaj:  I  can  readily  do  by  bringing  into 
contaCt  with  the  pure  gas  as  it  issues  from  the  jet  a  piece 
of  platinum  sponge  mixed  with  a  considerable  proportion 
of  clay.  On  bringing  this  into  contaCt  with  the  hydrogen, 
you  see  that  the  ball  of  platinum  clay  soon  becomes  feebly 
red  hot.  Under  these  circumstances  a  small  portion  only 
of  the  issuing  hydrogen  is  being  burned,  but  that  small 
portion  so  burned  is  being  as  completely  converted  into 
water  as  it  would  be  in  the  oxyhydrogen  blowpipe.  At 
present  the  platinum  ball,  though  very  hot — just  below  a 
dull  red  heat- — is  not  sufficiently  hot  to  inflame  the  hydro¬ 
gen.  In  order  to  effeCt  the  inflammation  we  must  bring 
the  light  of  a  flame  into  contaCt  with  the  gas,  when  it  at 
once  takes  fire,  as  you  perceive.  This  is  the  only  point 
upon  which  I  have  to  offer  any  remark  on  the  subject  of 
hydrogen — viz.,  that  it  may  be  burned  at  a  high  or  low 
temperature,  with  flame  or  without,  but  the  product  of 
combustion  is  always  the  same, — viz.,  water. 

The  next  constituent  of  coal  gas  to  which  I  shall 
refer  is  marsh  gas,  the  most  abundant,  indeed,  of  all  the 
constituents.  It  forms  generally  from  30  to  60  per  cent 
by  volume,  and  burns  with  a  pale  luminous  flame.  We 
have  here  some  marsh  gas,  though  not  quite  pure,  and 
you  observe  that  it  burns  with  a  yellowish  flame,  having 
but  a  slight  luminosity.  I  now  want  to  give  you  an 
illustration  of  the  mode  of  burning  this  gas  at  a  low  tem- 
petature.  In  this  case,  instead  of  employing  platinum 
sponge,  I  shall  employ  a  piece  of  platinum  foil.  There  is, 
you  perceive,  a  very  considerable  degree  of  heat  produced 
during  the  operation,  but  not  sufficient  to  inflame  the 
marsh  gas,  although  the  platinum  foil  becomes  distinctly 
red  hot.  Now,  when  marsh  gas  is  burned  thoroughly,  it 
yields  products  which  consist  almost  entirely  of  carbonic 
acid  and  water  ;  but  when  it  burns  in  this  way  it  gives  rise 
to  ill-defined  products,  which  have  an  acid  reaction,  a 
disagreeable  smell,  and  a  power  of  reducing  certain 
metallic  salts.  It  is  of  very  great  importance  in  burning 
coal  gas  that  you  should  get  as  thorough  a  combustion 
as  possible,  because  all  these  half-burned  products  have  an 
offensive  smell,  and  it  is  to  their  presence  that  the  smell 
of  artificially-illuminated  rooms  is  due. 

I  will  now  repeat  this  experiment  with  the  platinum 
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foil,  but  instead  of  taking  marsh  gas  I  will  employ  hydro¬ 
gen,  and  you  will  see  that  diredly  I  bring  the  foil  into 
contact  with  it  the  gas  inflames,  the  hydrogen  being  much 
more  easily  set  fire  to  than  the  marsh  gas.  It  is  a 
striking  property  of  hydrogen,  as  compared  with  marsh 
gas,  that  the  degree  of  temperature  which  is  not  sufficient 
to  inflame  the  latter  inflames  the  former  very  readily  ;  but 
though  this  is  true  of  hydrogen  in  a  pure  state,  it  is  not 
true  of  it  when  mixed  with  the  other  constituents  of  coal 
gas.  It  is  sometimes  suggested  that  because  hydrogen  gas 
is  capable  of  being  inflamed  at  an  exceedingly  low  tem¬ 
perature,  therefore  its  presence  renders  coal  gas  very  in¬ 
flammable  ;  but  such  is  not  the  case,  for  though  the  coal 
gas  we  have  here  contains  40  per  cent  of  hydrogen  we  may 
make  this  piece  of  platinum  foil  suspended  over  it  exceed¬ 
ingly  hot,  and  yet  it  will  not  set  fire  to  the  gas;  whereas 
when  we  were  employing  pure  hydrogen,  even  though  the 
platinum  became  but  just  visibly  red,  it  was  sufficient  to 
inflame  the  gas,  but  diluted  as  the  hydrogen  now  is  to  a 
large  extent  with  marsh  gas,  the  far  more  strongly  heated 
platinum  fails  to  inflame  it. 

And  this  leads  me  to  make  an  observation  or  two  upon 
the  general  nature  of  flame.  I,  who  stand  a  little  above 
the  imperfectly  burning  coal  gas,  have  the  disadvantage 
of  the  smell  which  arises  during  the  impeded  combustion. 
Some  of  you  will  remember  that  a  little  time  ago,  when 
large  massive  iron  burners  were  employed  for  heating 
purposes,  they  also  gave  rise  to  a  very  offensive  smell. 
Now,  there  is  an  impression  abroad  that  although  when 
gas  is  burned  with  an  insufficient  supply  of  air  you  do 
not  burn  it  thoroughly,  yet  that  if  you  burn  it  with  an 
excess  of  air  you  cannot  fail  to  effed  its  thorough  com¬ 
bustion.  But  with  all  those  iron  burners  the  gas  was 
burned  with  an  excess  of  air,  and  the  proof  was  that  you 
only  got  a  blue  non-luminous  flame  ;  nevertheless  you  did 
not  produce  anything  like  a  complete  combustion  of  the 
gas  into  carbonic  acid  and  water,  as  evidenced  by  the 
offensive  smell  of  the  products  actually  formed.  The  same 
thing  frequently  happens  with  the  Leslie  burner  when 
used  improperly.  When  a  rich  gas  is  employed,  and  the 
chimney  is  properly  adapted,  the  combustion  of  the  gas  is 
as  perfect  as  possible  ;  but  this  is  not  the  case  in  burning 
from  a  foot  to  a  foot  and  a  half  per  hour,  when  you  only 
get  a  blue  flame  just  tipped  with  yellow.  Although  the 
gas  is  then  being  burned  with  a  large  excess  of  air,  you 
are,  nevertheless,  not  so  thoroughly  burning  the  gas  as 
when  there  is  a  less  proportion  of  air.  We  shall  readily 
see  how  this  must  be  so.  In  every  flame,  you  may  take 
it,  there  is  an  interior  portion  or  core,  which  is  the  gas 
itself ;  surrounding  that  is  a  mixture  of  air  and  gas  in 
about  the  right  proportion  to  give  a  luminous  flame,  and 
around  that  there  is  an  external  film  of  gas,  with  air  in 
excess.  In  the  intermediate  portion  of  the  flame  the  com¬ 
bustion  is  most  perfect,  though  far  from  complete,  and  the 
temperature  highest.  The  core  of  coal  gas  surrounded  by 
this  intermediate  extremely  hot  layer  is  decomposed  by 
the  heat  to  which  it  is  exposed  just  as  it  would  be  decom¬ 
posed  in  a  white  hot  retort.  The  decomposed  gas  is  then 
burned  to  a  more  or  less  complete  extent  in  the  inter¬ 
mediate  luminous  cone — never  to  a  complete  extent,  since 
it  is  always  burned  with  a  deficient  supply  of  air,  being 
separated  from  the  surrounding  air  by  the  external  non- 
luminous  film  in  which  the  air  is  in  excess.  But  even  in 
this  external  film  the  perfect  combustion  of  the  residual 
gas  is  never  absolutely  achieved,  and  for  several  reasons— 
first  of  all,  because  the  residual  gas  is  mixed  up  with  so 
large  a  quantity  of  air  which  requires  to  be  heated  to  a 
much  higher  temperature  than  the  amount  of  heat  in  the 
flame  is  capable  of  imparting  to  it ;  and,  secondly,  because 
the  residual  gas  and  air  are  also  necessarily  mixed  up 
with  the  incombustible  products  of  the  gas  that  is  already 
burnt  in  the  luminous  cone.  Accordingly,  in  the  exterior 
film,  notwithstanding  the  large  excess  of  air,  the  combus¬ 
tion  is  not  complete,  because  of  the  cooling  effected  by  the 
large  excess  of  air,  and  because  of  the  diluting  effeCt  of 
the  products  of  combustion. 


Now,  it  will  be  found  that  the  complaints  which  arise 
about  the  closeness  of  rooms  heated  by  gas  arise  partly 
from  the  amount  of  steam  produced,  which  makes  the 
atmosphere  damp,  and  interferes  with  free  perspiration, 
and  partly  from  the  formation  of  imperfectly  burned 
products,  since  in  all  lamps  and  candles  the  combustion  is 
never  perfected.  There  are  always  some  half-burned 
products  thrown  off  which  give  rise  to  the  sense  of  close¬ 
ness  which  is  not  peculiar  to  gas,  but  is  noticed  chiefly 
in  the  case  of  gas,  because  gas  being  the  cheapest  of  all 
illuminating  agents,  we  are  apt  to  burn  it  most  extrava¬ 
gantly. 

Now,  I  want  to  give  you  some  experimental  illustra¬ 
tions  of  the  nature  of  flame.  Here  I  have  a  flask,  which 
is  supplied  with  coal  gas  from  an  opening  blown  in  its 
side.  At  the  bottom  of  the  flask  is  an  open  tube  com¬ 
municating  with  the  atmosphere,  and  you  will  find  in  this 
case  that  we  can  burn  atmospheric  air  just  as  well  in  coal 
gas  as  we  can  burn  coal  gas  in  atmospheric  air.  You 
see,  in  faCt,  that  the  combustion  takes  place  wherever  the 
two  layers  come  in  contaCt  with  each  other.  Here  we  are 
burning  the  gas  in  air  ;  in  the  other  case  we  are  burning 
the  air  in  gas.  In  each  case  we  have  in  reality  a  shell  of 
flame,  the  difference  being  that  in  the  one  case  the  air  is 
on  the  outside,  in  the  other  it  is  on  the  inside.  By  blow¬ 
ing  gently  into  the  air-tube  you  observe  that  I  am  adually 
able  to  burn  my  own  breath  in  an  atmosphere  of  coal  gas, 
just  as  I  might  burn  a  small  jet  of  coal  gas  in  the  atmo¬ 
sphere  of  my  mouth.  Now,  let  me  give  you  another  illus¬ 
tration  of  the  nature  of  the  combustion  of  coal  gas.  We 
have  here  a  cylinder  of  coal  gas,  and  in  it  I  may  burn  any 
highly-oxidised  salt.  I  may  burn,  for  instance,  nitre. 
Nitre  will  take  fire  and  burn  in  coal  gas,  just  as  a  sulphur 
match  will  burn  in  air.  In  this  case  I  am  not  going  to 
burn  nitre,  but  chlorate  of  potassium,  which  is  a  more 
convenient  salt.  I  make  the  chlorate  just  red  hot.  You 
observe  it  does  not  burn  at  all  in  the  air,  but  diredly  I 
introduce  it  into  the  coal  gas  it  bursts  into  flame.  Here, 
again,  it  is  simply  a  question  of  where  the  two  reading 
bodies  come  in  contad  with  each  other.  In  ordinary 
circumstances  we  have  the  combustible  match  surrounded 
by  oxygenous  air  ;  here  we  have  the  oxygenated  salt 
surrounded  by  combustible  gas. 

In  the  Bunsen  burner  air  and  coal  gas  are  mixed  together 
before  their  combustion,  whereby  we  get  an  almost  solid 
flame  ;  but  even  in  this  burner  the  problem  of  perfed  com¬ 
bustion  is  not  absolutely  achieved,  nor  is  it  in  the  best 
contrivances  with  which  I  am  acquainted.  I  believe  the 
most  perfed  combustion  pradically  attainable  takes  place 
in  those  luminous  flames  where  you  do  not,  indeed,  get 
the  maximum  yield  of  light,  but  where  the  gas  is  a  little 
over  burnt  with  produdion  of  a  very  white  flame,  as  in 
some  of  the  different  forms  of  button-burner,  in  Leslie’s 
burner,  &c. 

The  next  constituent  of  coal  gas  to  which  I  wish  to  call 
your  attention  is  ammonia.  The  proportion  of  ammonia 
in  London  gas  is  very  small.  We  find  that  1  grain  of 
ammonia  in  100  cubic  feet  of  gas  is  sufficient  to  afled 
turmeric  paper  ;  upon  which  ordinary  London  gas  is 
usually  without  or  almost  without  adion.  Ammonia  is 
a  very  interesting  substance  to  gas  manufadurers.  Of  all 
the  common  gases — i.e.,  of  all  gases  which  are  not  chemical 
curiosities — it  is  the  one  most  soluble  in  water.  At  mean 
temperature,  1  cubic  inch  of  water  will  dissolve  783  cubic 
inches  of  ammonia.  The  dissolution  of  ammonia  in  water 
takes  place  with  very  great  rapidity.  I  have  here  a  sealed 
glass  tube,  filled  with  ammonia  gas.  On  breaking  the 
end  of  the  tube  under  water  coloured  with  red  litmus, 
you  perceive  that  the  contained  ammonia  is  absorbed 
in  an  instant,  and  the  tube  immediately  and  completely 
filled  with  the  water,  now  turned  of  a  blue  colour  by  the 
adion  of  the  ammonia.  This  is  a  very  striking  experi¬ 
ment.  It  would  seem  at  first  sight  to  warrant  the  notion 
that,  since  1  cubic  inch  of  water  will  dissolve  783  cubic 
inches  of  ammonia,  and  dissolve  it  at  this  extremely  rapid 
rate,  the  removal  of  ammonia  from  coal  gas  must  be 
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a  very  easy  problem.  But  such  is  far  from  being 
the  fadt.  The  tube  with  which  I  have  been  experi¬ 
menting  was  completely  full  of  ammonia,  unmixed 
with  any  other  gas ;  but  the  tube  I  now  hold  in  my  hand 
contains  but  75  per  cent  of  ammonia  gas  mixed  with  25 
per  cent  of  air.  And  you  will  observe  how  very  much 
more  slowly  the  liquid  will  rise  up  in  this  case.  It  makes 
a  very  great  difference  in  the  dissolution  of  a  gas  whether 
we  are  dealing  with  the  gas  itself  pure  and  simple, 
or  whether  we  have  it  diluted  to  a  certain  extent  with  air. 

I  now  break  the  point  of  the  tube  under  water,  and  you 
see  at  what  a  slow  scarcely  noticeable  rate  the  gas  gradually 
dissolves,  and  the  water  consequently  rises  in  the  tube  ; 
so  much  so,  that  the  complete  solution  of  the  gas  will 
scarcely  be  effected  by  the  conclusion  of  my  le&ure. 
Here  you  see  how  great  a  difference  it  makes  whether 
you  are  dealing  with  ammonia  by  itself,  or  whether  you 
are  dealing  with  what  is  substantially  ammonia,  but  which 
contains  in  admixture  some  25  per  cent  of  air  or  coal  gas. 
But,  after  all,  in  reference  to  the  dissolution  of  ammonia 
in  water,  the  difference  in  the  rate  of  solution  between  a 
gas  consisting  entirely  of  ammonia  and  one  consisting  of 
ammonia  to  the  extent  of  75  per  cent  is  as  nothing  com¬ 
pared  with  the  difference  between  this  latter  and  a  gas  of 
which  the  ammonia  amounts  to  a  few  per  cents  only,  such 
as  that  with  which  you  have  to  deal. 

I  want  to  illustrate  to  you  in  another  way  the  facff  that 
the  solubility  in  water  of  a  gas  by  itself,  and  of  the  same 
gas  when  mixed  with  other  gases,  is  a  very  different  thing. 
In  illustration  of  this,  I  would  call  your  attention  to  the 
difficulty  there  is  in  dissolving  up  from  the  air  substances 
whiqh  by  themselves  are  exceedingly  soluble.  This  is  an 
empty  4  lb.  bottle,  and  into  it  I  am  going  to  put  a  few 
drops  of  strong  ammonia.  Having  done  this  I  now  introduce 
a  glass  rod  moistened  with  a  little  muriatic  acid,  and  by 
this  means  I  shall  produce  an  abundance  of  white  fumes  of 
sal  ammoniac  inside  the  bottle.  The  bottle  soon  gets  full 
of  them.  Now,  sal  ammoniac  is  a  very  soluble  substance 
indeed  ;  but  you  will  observe  the  difficulty  which  I  have 
in  dissolving  up  these  fumes  of  sal  ammoniac  from  the 
air  in  the  bottle.  I  half  fill  the  bottle  with  water,  whereby, 
as  you  see,  a  good  deal  of  the  fume  is  blown  out ;  never¬ 
theless,  though  I  shake  the  bottle  about,  the  remainder 
does  not  disappear.  You  see  what  a  difficulty  there  is  in 
dissolving,  not  sal  ammoniac  itself,  but  sal  ammoniac 
when  forming  say  1  per  cent  or  a  half  per  cent  of  air. 
Indeed,  I  have  to  shake  up  tjie  bottle  very  violently  and 
for  some  time  with  this  large  excess  of  water,  in  order  to 
get  rid  of  the  fume  altogether.  This  shows  .that  the  mere 
passage  of  any  gas  over  a  considerable  extent  of  watery 
surface  will  not  be  sufficient  to  cause  its  soluble  impurities 
to  be  taken  up,  but  that  long  contact  or  considerable 
agitation  with  the  water  is  required. 

I  will  now  give  you  another  illustration  of  the  same 
difficulty.  I  have  here  a  bottle  containing  strong  ammonia, 
and  here  another  containing  sulphuric  acid.  The  sulphuric 
acid  is  very  much  stronger  than  that  with  which  gas 
managers  are  in  the  habit  of  washing  their  gas.  It  is  of 
about  the  strength  of  ordinary  brown  acid  ;  nevertheless 
you  will  see  that  on  blowing  through  the  first  bottle  I  shall 
get  a  current  of  air  charged  with  ammoniacal  vapour,  and 
that,  on  its  passage  through  this  comparatively  strong 
sulphuric  acid,  the  whole  of  the  ammonia  will  not  be 
removed.  You  perceive  that  the  gas  which  has  bubbled 
up  through  the  sulphuric  acid  has,  notwithstanding,  the 
property  of  browning  turmeric  paper;  and  on  passing  it 
for  a  few  minutes  through  red  infusion  of  cabbage,  the  red 
colour  of  the  liquid  is  turned  successively  purple,  blue, 
and  finally  green.  The  strong  acid,  employed  in  this  way, 
is  quite  powerless  to  remove  from  the  air  the  ammonia 
which  it  has  taken  up  by  its  passage  through  the  solution 
of  ammonia.  This  shows  how  very  difficult  it  is  some¬ 
times  to  remove  small  proportions  of  ammonia,  not  only 
by  a  substance  like  water,  in  which  it  simply  dissolves, 
but  even  by  sulphuric  acid,  with  which  it  enters  into 
chemical  combination.  And  this  is  true,  not  only  Of 
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ammonia,  but  of  all  other  impurities  of  coal  gas ;  when 
thay  are  reduced  to  small  quantities  it  is  most  difficult  to 
get  rid  of  them  entirely.  The  nearly  pure  gas  requires 
to  come  into  most  intimate  contadl  with  the  several 
absorbent  substances  employed  for  a  considerable  length 
of  time  in  order  to  become  entirely  freed  from  impurity. 

With  regard  to  ammonia,  I  will  show  you  one  other 
experiment.  Though,  as  I  have  said,  this  gas  is  so  soluble 
that  one  volume  of  water  will  dissolve  783  volumes  of 
ammonia,  nevertheless  it  is  very  readily  removable  from 
water  by  the  agency  of  air,  or  coal  gas,  or,  indeed,  any 
gaseous  substance  whatever.  Accordingly  you  will  find 
that  even  the  weakest  solution  of  ammonia  will  give  off 
some  of  its  ammonia  upon  agitation  with  a  considerable 
volume  of  air.  I  will  take  two  4  lb.  bottles,  and  half  fill  each 
of  them  with  water.  Into  each  of  these  bottles  I  will  now 
suspend  a  piece  of  ordinary  red  litmus  paper,  just  damped 
slightly.  The  one  bottle  contains  pure  water,  and  I  do 
not  expedt  to  find  the  paper  in  it  affeded  at  all ;  but  to 
the  2  lbs.  of  water  in  the  other  bottle  I  will  add  three 
drops  only  of  solution  of  ammonia — i.e.,  of  ammonia  gas 
already  dissolved  in  about  two  drops  of  water — and  yet 
this  2  lbs.  of  water  will  not  be  able  to  retain  all  the 
ammonia  and  prevent  its  diffusing  into  the  air.  Upon 
shaking  up  the  bottle,  the  ammonia  diffuses  itself  out  of 
the  water  into  the  air  above  it,  and  in  a  few  minutes  you 
will  see  that  the  litmus  paper  (which  I  now  suspend  in 
the  air  of  the  bottle)  has  become  completely  blue,  through 
the  minute  proportion  of  ammonia  in  the  water  having 
partially  escaped  into  the  air  above  it. 

I  will  now  dired  your  attention  to  the  mode  in  which 
ammmonia  combines  with  acids  to  form  salts.  Of  all 
metallic  salts  chloride  of  sodium,  or  common  salt,  is  the 
most  familiar,  and  may  conveniently  be  taken  as  the  type. 
It  consists  of  one  proportion  of  sodium,  having  the  relative 
weight  23,  combined  with  one  proportion  of  chlorine, 
having  the  relative  weight  35.  Writing  each  of  these 
proportions  by  the  symbols  Na  (natrium)  and  Cl 
respedively,  common  salt  is  expressed  by  the  symbol 
NaCl.  Now,  it  will  be  observed  that  common  salt,  or 
chloride  of  sodium  differs  from  muriatic  acid,  or  chloride 
of  hydrogen,  HC1,  in  the  circumstance  of  its  containing  a 
proportion  of  sodium  having  the  relative  weight  23 
instead  of  a  proportion  of  hydrogen  having  the  relative 
weight  1  ;  and  in  a  similar  manner  it  will  be  found  that 
metallic  salts  in  general  are  formed  from  acids  by  the  sub¬ 
stitution  of  metal  for  the  hydrogen  of  the  acid.  Thus, 
when  muriatic  acid  is  neutralised  with  caustic  soda, 
NaHO,  common  salt  is  produced  by  ^the  following 

rpcjprinn  *  — 

H  Cl  +  Na  HO  =  NaCl  + H  HO. 

We  begin  with  chloride  of  hydrogen,  and  end  with 
chloride  of  sodium. 

But  the  formation  and  constitution  of  ammonia  salts 
are  very  different.  In  order  to  make  sal  ammoniac,  or 
chloride  of  ammonium,  I  do  not  replace  the  hydrogen  of 
the  acid  by  any  metallic  substance  whatever,  but  I  com¬ 
bine  the  entire  acid,  hydrogen  and  all,  with  ammonia, 
thus : — 

H  C1  + NH3  =  NH3  H  Cl. 

And  similarly  with  regard  to  the  sulphate,  nitrate, 
oxalate,  and  other  salts  of  ammonia,  they  are  all  of  them 
constituted  of  the  original  hydrogen  acid,  or  hydrated  acid, 
combined  diredtly  with  ammonia. 

But  salts  of  ammonia  present  a  very  remarkable  resem¬ 
blance  in  many  of  their  properties  to  ordinary  metallic 
salts,  more  particularly  to  salts  of  potassium,  and  in  a  less 
degree  to  salts  of  sodium.  Hence,  some  chemists  are  dis¬ 
posed  to  regard  ammonia  salts  as  really  containing  a 
metal — not  a  simple  metal  like  sodium,  but  a  compound 
metal  formed  by  the  union  of  the  ammonia  with  the  hydro¬ 
gen  of  the  acid.  Accordingly  they  represent  sal  ammoniac 
not  by  the  formula  NH3  HC1,  but,  instead,  by  the  formula 
(NH4)  Cl  ;  and  they  call  it  not  muriate  or  hydrochlorate 
of  ammonia,  but,  instead,  chloride  of  ammonium.  Now, 
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there  is  one  very  striking  property  of  ammoniacal  salts 
which,  so  far  as  it  goes,  is  strongly  in  favour  of  this  view 
— which  really  seems  to  show  that  ammonia  can  unite 
with  the  hydrogen  of  muriatic  acid  to  form  a  compound 
metal. 

The  evidence  is  of  this  kind  :  Mercury,  which  is  the 
only  metal  existing  in  the  liquid  state  at  ordinary  tem¬ 
peratures,  is  capable  of  uniting  with  many  other  metals, 
but  with  no  other  bodies  than  metals,  to  form  semi-liquid 
or  pasty  alloys,  which  are  called  amalgams.  Gold  and 
silver,  indeed,  are  usually  extracted  from  their  respective 
ores  by  the  process  of  amalgamation.  The  precious 
metals  are  first  dissolved  in  mercury  ;  the  excess  of 
mercury  is  then  strained  or  squeezed  off,  and  the  soft  or 
pasty  amalgam  submitted  to  distillation.  Now,  when 
chloride  of  sodium  is  decomposed  by  the  galvanic  battery, 
chlorine  is  liberated  at  one  pole  and  metallic  sodium  at 
the  other,  and  if  this  other  pole  be  formed  of  a  drop  of 
mercury,  the  sodium,  as  it  is  set  free,  is  taken  up  by  the 
drop  of  mercury  to  form  sodium  amalgam.  Similarly, 
when  chloride  of  ammonium  is  decomposed  by  the 
galvanic  battery,  chlorine  is  liberated  at  the  one  pole, 
while  there  is  formed  at  the  other,  in  presence  of  a  drop  of 
mercury,  an  abundant  amalgam,  which  consists  of  nothing 
but  mercury,  ammonia,  and  hydrogen.  Now,  since 
amalgams  are  formed  only  by  the  union  of  mercury  with 
metals,  the  production  of  an  ammonium  amalgam  is  some 
evidence  that  its  constituents,  ammonia  and  hydrogen,  are 
contained  in  the  amalgam  in  the  form  of  a  compound 
metal. 

I  am  able  to  produce  this  ammonium  amalgam  in  another 
form,  and  to  show  it  you  on  a  somewhat  large  scale.  I 
have  here  some  sodium  amalgam  already  prepared  by 
dissolving  metallic  sodium  in  heated  mercury,  and  if  I 
now  pour  this  amalgam  into  a  solution  of  chloride  of 
ammonium,  the  chlorine  leaves  the  latter  salt  to  unite  with 
the  sodium  of  the  amalgam  and  form  chloride  of  sodium, 
while  the  ammonium  takes  the  place  of  the  sodium  and 
unites  with  the  mercury  to  form  ammonium  amalgam. 
You  see  direCtly  I  pour  in  the  liquid  amalgam  of  sodium, 
the  bulky  pasty  amalgam  of  ammonium  is  at  once  formed, 
which,  expanding  to  some  hundred  times  its  original  bulk 
from  the  evolution  of  interstitial  hydrogen,  speedily  over¬ 
flows  the  vessel.  Accordingly,  ammonia  salts  may  be 
regarded  either  as  direct  combinations  of  ammonia  (NH3) 
with  the  hydrated  acids,  such  as  hydrochloric  acid  (HC1), 
sulphuric  acid  (H2S04),  &c.  ;  or  as  derivatives  of  the 
several  acids  through  a  replacement  of  their  hydrogen  by 
the  compound  metal  ammonium  (NH4).  Which  of  these 
views  is  most  correct  must  be  regarded  as  an  open  question. 
Some  faefls  are  in  favour  of  the  one  view,  and  some  the 
other.  Most  chemists  are  now  in  the  habit  of  employing 
both  modes  of  representation  alternatively  in  different 
cases. 

Ammonia  is  a  very  interesting  body  in  another  relation 
altogether.  It  is  of  all  uninflammable  bodies  the  one 
which  approaches  nearest  to  being  inflammable.  Here 
we  have,  in  this  flask,  some  solution  of  ammonia  which, 
upon  being  gently  heated,  furnishes  us  with  an  abundant 
supply  of  ammonia  gas.  On  applying  a  light  the  gas 
burns,  as  you  see,  with  a  pale  green  flame,  but  on  taking 
away  the  light  it  ceases  to  burn.  The  heat  produced  by 
its  own  combustion  is  not  sufficient  to  maintain  it  in  com¬ 
bustion,  and  it  only  burns  in  contadt  with  the  flame  of 
some  other  body.  But  though  it  will  not  burn  in  air  it 
will  burn  in  oxygen  gas,  and  I  will  now  give  you  an  illus¬ 
tration  of  the  combustibility  of  ammonia  in  oxygen  gas. 
On  surrounding  the  jet  of  ammonia  by  a  current  of  oxygen 
you  observe  that  it  burns  I  might  almost  say  brilliantly, 
with  its  characteristic  greenish  yellow  flame. 

Why  does  ammonia  burn  so  freely  in  oxygen  gas  and 
so  difficultly  in  air  ?  There  are  several  reasons,  the 
principal  one  being  that  when  the  ammonia  burns  in  air, 
for  every  one  volume  of  oxygen  which  takes  part  in  the 
action,  and  which  has  to  be  heated  up  to  the  temperature 
of  the  flame,  there  are  four  parts  of  nitrogen  which  have 


also  to  be  heated  up  to  the  same  temperature,  but  which 
contribute  nothing  to  the  action  or  the  temperature. 
Moreover,  when  burning  in  oxygen,  the  jet  of  ammonia  is 
at  any  given  instant  in  contact  with  five  times  as  much 
oxygen  as  when  burning  in  air.  I  can  give  you  another 
illustration  of  the  combustibility  of  ammonia  gas  in  a 
somewhat  different  form.  I  take  a  Florence  flask,  and 
into  it  I  pour  a  little  strong  solution  of  ammonia.  I  now 
place  over  the  strong  ammonia  a  coil  of  platinum  wire, 
which  is  first  heated  just  to  redness.  You  perceive  that 
the  platinum  wire  exposed  to  the  ammonia  continues  to 
glow  for  a  considerable  time  ;  and  if  I  now  pass  into  the 
gas  a  rapid  stream  of  oxygen,  ignition  of  the  wire  becomes 
more  intense  by  reason  of  the  chemical  combination 
taking  place  between  the  ammonia  and  oxygen,  and  in  a 
minute  or  two  it  becomes  so  hot  as  to  inflame  and  explode 
the  mixture  of  gases. 

The  fumes  remaining  in  the  flask  are  an  evidence  of 
the  oxidation  which  has  taken  place,  not  only  of  the  hydro¬ 
gen  of  the  ammonia  into  water,  but  of  its  nitrogen  into 
nitrous  or  nitric  acid.  This  is  an  important  fadt  with 
regard  to  the  combustion  of  ammonia,  for  we  shall  find, 
when  speaking  of  sulphur  in  gas,  that  this  sulphur  is 
oxidised  by  burning  into  sulphurous  acid  only,  which, 
when  sufficiently  diluted,  is  a  very  innocent  substance  ; 
whereas  if  considerable  portions  of  ammonia  are  present 
in  the  burning  gas,  the  ammonia  in  burning  yields  different 
oxides  of  nitrogen,  which  effedt  a  partial  conversion  of  the 
sulphurous  acid  into  sulphuric  acid.  In  burning  ammonia, 
then,  we  find  that  the  hydrogen  of  the  ammonia  unites 
with  oxygen  to  form  water,  whereas  the  nitrogen  of  the 
ammonia  is  partially  liberated  in  a  free  state  as  nitrogen 
gas,  and  partly  transformed  into  nitrous  acid.  Accord¬ 
ingly,  we  always  get  by  the  combustion  of  ammonia  a 
certain  amount  of  nitrous  acid,  which  adts  as  a  powerful 
oxidising  agent.  In  ordinary  purified  gas,  however,  the 
proportion  of  ammonia  is  so  exceedingly  minute — in  most 
cases  insufficient  to  affedl  turmeric  paper  at  all — that  this 
point  respecting  its  products  of  combustion  is  not  of  any 
practical  interest.  There  is  one  other  mode  of  burning 
ammonia  to  which  I  will  direct  your  attention  for  an 
instant,  which  has  a  more  practical  bearing.  Although 
ammonia  will  not  burn  in  air  by  itself,  it  will  burn  in  air 
if  mixed  with  some  other  inflammable  gas.  I  am  here 
burning  some  hydrogen  gas,  and  now,  instead  of  burning 
it  directly,  I  will  first  pass  it  through  strong  ammonia, 
when  you  perceive  that  the  size  of  the  flame  is  very  much 
increased,  and  its  appearance  entirely  altered  from  the 
considerable  combustion  of  the  ammonia  which  the  hydro¬ 
gen  has  taken  up.  You  see,  therefore,  that  in  removing 
the  ammonia  from  your  gas  you  do  really  remove  a  com¬ 
bustible,  and  even  to  some  extent  a  luminiferous  con¬ 
stituent  of  the  gas. 

Now,  a  word  or  two  with  regard  to  another  constituent 
of  coal  gas — viz.,  carbonic  oxide.  Carbonic  oxide  exists 
in  ordinary  coal  gas  to  a  comparatively  small  extent,  the 
proportion  varying  from  5  to  about  15  percent.  This  gas 
is  characterised  by  its  burning  with  a  feebly  luminous  but 
decidedly  blue  flame.  I  have  here  some  of  it  in  a  holder, 
and  you  see  the  clear  blue  flame  by  which  its  combustion 
is  characterised.  We  will  now  substitute  for  the  glass  tube 
an  ordinary  burner;  but  though  I  am  using  the  largest 
sized  bat’s-wing,  I  am  able  to  get  but  a  very  small  flame, 
carbonic  oxide  being  a  gas  which  is  very  soon  burned  out. 
Now,  although  carbonic  oxide  exists  to  the  extent  of  from 
5  to  15  per  cent  in  ordinary  coal  gas,  it  exists  in  a  much 
larger  percentage  in  the  gas  that  is  produced  by  passing 
steam  over  ignited  coke.  You  will  remember  that  at  one 
time  there 'was  a  projedt  for  making  illuminating  gas  by 
means  of  steam  passed  over  coke.  The  gas  so  produced 
has  itself  no  illuminating  power,  but  we  may  give  it  an 
illuminating  power  by  burning  with  it  some  luminiferous 
hydrocarbon,  such  as  benzol,  or  by  introducing  into  its 
flame  a  coil  of  platinum  wire.  Here  we  have  a  U-tube 
containing  pumice  and  benzol,  and  we  will  now  pass 
through  it  some  of  this  carbonic  oxide  gas.  You  will  see 
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*hat  it  is  a  very  excellent  purveyor  of  the  hydrocarbon, 
and  that  we  thus  get  a  very  luminous  flame,  because  car¬ 
bonic  oxide  is  the  gas  which,  for  an  equal  quantity  of 
oxygen,  gives  out  by  its  combustion  the  largest  proportion 
of  heat — larger  even  than  hydrogen — in  the  proportion  of 
68  to  57.  The  other  mode  of  giving  illuminating  power 
to  the  originally  non-luminous  flame,  and  which  seems  to 
some  extent  a  considerable  success,  is  by  means  of  a  coil 
of  platinum  wire.  On  holding  this  piece  of  wire  in  the 
flame  it  becomes  of  almost  dazzling  whiteness,  and  radiates 
light  abundantly.  I  remember  once  seeing  a  room  of  the 
Royal  Society  illuminated  in  this  manner  for  a  few  hours, 
and  I  think  it  is  a  question  whether  this  steam  gas  may 
not,  after  all,  be  made  something  of.  When  steam  passes 
over  coke,  the  coke  being  heated  merely  to  dull  redness, 
there  is  scarcely  any  carbonic  oxide  gas  produced — it  is 
nearly  all  hydrogen  and  carbonic  acid.  The  kind  of  a&ion 
is  shown  in  this  equation  : — 

C  +  2H20  =  C02+H4. 

But  when  we  employ  a  full  red  heat  the  kind  of  a&ion  is 
different.  Under  those  circumstances  we  have  this 
reaction : — 

C2  + 3H20  =  C02-f-  CO  -f-  Hg. 

So  that  after  the  removal  of  the  carbonic  acid  gas  by  lime 
there  is  left  a  mixture  of  three  volumes  of  hydrogen 
with  one  of  carbonic  oxide.  There  is  a  great  prejudice 
against  the  use  of  carbonic  oxide,  from  its  extremely 
poisonous  character.  An  atmosphere  containing  only  2 
per  cent  of  the  gas  will  prove  fatal  to  animals  breathing 
it ;  but,  inasmuch  as  gas  for  illuminating  purposes  is  meant 
to  be  burned,  and  not  to  be  breathed,  the  question  is  not 
so  much  with  regard  to  the  poisonousness  of  the  original 
gas  as  of  the  produ&s  of  combustion.  The  amount  of  gas 
that  escapes  into  the  air  unburned  is  so  small  that  its 
presence  may  be  safely  disregarded. 

Just  one  or  two  remarks  with  regard  to  carbonic  acid. 
Carbonic  acid  gas  is  incombustible,  and  it  has  the  property  of 
extinguishing  flame  in  a  very  remarkable  degree.  Further,  a 
very  small  proportion  of  carbonic  acid  in  coal  gas  lowers  the 
illuminating  power  of  the  coal-gas  flame  to  a  great  extent. 
It  is  estimated  that  the  presence  of  1  per  cent  of  carbonic 
acid  in  coal  gas  will  diminish  the  illuminating  power  of 
the  flame  by  5  per  cent.  Now,  this  is  a  very  curious 
observation,  and  requires  some  further  explanation,  which 
I  think  the  following  circumstances  may  afford : — Carbonic 
acid  gas  at  a  high  temperature  undergoes  decomposition. 
In  the  interior  of  any  flame,  carbonic  acid  ceases  to  be 
carbonic  acid  ;  it  is  decomposed  into  carbonic  oxide  and 
oxygen,  so  that  in  this  way  2  per  cent  of  carbonic  acid 
gas  is  equivalent  to  1  per  cent  of  oxygen — or  it  may  be 
said  that  2  per  cent  of  carbonic  acid  is  equivalent  to  5  per 
cent  of  air — and  you  know  that  an  admixture  of  5  per 
cent  of  air  will  lower  the  illuminating  power  of  gas  very 
much.  In  this  case,  a  combustion  takes  place  partially  in 
the  interior  of  the  flame,  instead  of  at  the  surface  only ; 
and  by  this  interior  combustion  the  luminosity  of  the 
flame  is  interfered  with,  in  accordance  with  well-known 
principles.  In  order  to  obtain  the  maximum  of  luminosity, 
then,  the  admixture  of  oxygen  in  the  form  of  air  or  of 
carbonic  acid  with  the  coal  gas  should  be  as  little  as 
possible.  Where  coal  gas  issues  under  a  strong  pressure, 
it  gets  mixed  up  with  air  to  such  an  extent  that  the  flame  is 
scarcely  more  luminous  than  that  of  a  Bunsen  burner; 
and,  from  the  decomposition  of  carbonic  acid  gas  into 
carbonic  oxide  and  oxygen,  the  carbonic  acid  contained  in 
coal  gas  interferes  with  the  luminosity  of  the  flame  in  the 
same  way  as  would  an  admixture  of  air. 

Carbonic  acid  may  be  further  considered,  not  only  as  a 
constituent  of  coal  gas,  but  also  as  a  produd  of  its  com¬ 
bustion.  That  i{  is  produced  by  the  combustion  of  coal 
gas  we  may  readily  ascertain.  If  we  pour  a  little  lime 
water  into  a  flask  within  which  a  jet  of  coal  gas  has  been 
allowed  to  burn  for  a  short  time,  the  lime  becomes 
converted  into  chalk,  by  its  absorption  of  the  produced 
carbonic  acid,  and  we  get  at  once  a  milky  precipitate, 
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as  you  perceive.  But  carbonic  acid  gas  is  produced  not 
merely  by  combustion,  but  also  by  respiration.  If  I 
breathe  into  this  bottle,  already  containing  a  little  lime 
water,  you  see  that  I  get  at  once  a  deposit  of  chalk  or 
carbonate  of  calcium,  just  as  in  the  last  experiment  of 
the  burning  gas-jet.  Here  a  point  of  interest  obviously 
arises  in  the  consideration  of  the  relative  proportions  of 
carbonic  acid  discharged  into  the  atmosphere  by  the  com¬ 
bustion  of  gas  and  the  respiration  of  individuals.  Time 
will  not  allow  me  to  enter  upon  statistical  details,  but, 
speaking  roughly,  I  may  say  that  the  air  expired  from 
the  lungs  contains  between  3  and  4  per  cent  of  carbonic 
acid,  and  it  is  calculated  that  one  man  in  an  hour  pro¬ 
duces  about  as  much  carbonic  acid  gas  as  a  burner  con¬ 
suming  6  feet  of  coal  gas,  or  as  two  burners  consuming 
3  feet  each.  So  that  when  it  is  obje&ed  that  any  two 
burners  in  a  room  are  producing  so  much  carbonic  acid 
as  to  affedt  the  atmosphere  injuriously,  you  may  turn 
out  your  neighbour  or  turn  out  the  gas  with  equal  relief, 
seeing  that  he  contributes  quite  as  much  carbonic  acid 
gas  as  the  couple  of  burners.  Now,  the  ordinary  pro¬ 
portion  of  carbonic  acid  gas  in  the  atmosphere  is  under  a  half 
part  in  a  thousand — it  is  about  *04  per  cent.  The  maxi¬ 
mum  amount  that  has  been  found  in  the  gallery  of  a 
crowded  theatre,  for  instance,  where  it  may  be  assumed 
that  the  atmosphere  is  defiled  to  its  utmost  possible  extent 
both  by  the  combustion  of  gas  and  the  respiration  of  indi¬ 
viduals — each  individual  contributing  as  much  as  is  pro¬ 
duced  by  6  feet  of  gas — has  always  fallen  short  of  half  a 
per  cent,  the  highest  determination  made  by  Dr.  Roscoe 
amounting  to  *32.  Apparently,  when  the  carbonic  acid 
begins  to  accumulate  to  this  extent,  ventilation  takes 
place  through  crevices  and  porous  walls  (for  walls  are 
freely  porous  to  the  minute  particles  of  gases)  whereby  the 
proportion  of  carbonic  acid  is  kept  down,  and,  as  I  have 
just  said,  it  has  never  been  known  to  reach  one-half  per  cent. 

Now  this  observation  has  a  very  important  bearing 
upon  some  other  fadts,  to  which  I  will  refer  in  a  minute  or 
two  ;  but  there  is,  first,  one  other  remark  I  have  to  make 
with  regard  to  carbonic  acid  gas.  It  is  a  liquefiable 
gas.  Under  exposure  to  high  pressure  and  low  tempera¬ 
ture  it  is  converted  into  a  transparent  liquid ;  and,  in  its 
liquid  state,  it  presents  a  most  remarkable  resemblance  in 
its  properties  to  that  terror  of  gas  managers,  disulphide  of 
carbon.  Liquefied  carbonic  acid  gas  (C02)  and  disulphide 
of  carbon  (CS2)  are  both  of  them  heavier  than  and  im¬ 
miscible  with  water,  but  miscible  with  alcohol  and  ether ; 
and  they  are  both  of  them  excellent  solvents  for  fats, 
resins,  india-rubber,  &c.  Further,  in  considering  the 
properties  of  disulphide  of  carbon,  we  shall  find  that  it 
adts  as  an  anhydrous  acid,  combining  diredtly  with  bases 
to  form  definite  salts,  stridlly  comparable  with  the  ordinary 
carbonates  produced  by  the  diredt  combination  of  carbonic 
acid  with  bases. 

(To  be  continued.) 


Dr.  Gustav  Tschermak  has  read  before  the  Imperial 
Geological  Institute  a  very  complete  account  of  the  gold 
mines  of  Transylvania.  It  appears  that  the  precious 
metal  is  found  disseminated  in  almost  imperceptible 
particles  in  the  trachytic  rocks  in  the  environs  of  Falathna 
and  D’Abrud  Banya,  where  it  is  still  worked  by  the  most 
primitive  methods.  There  are  300  families  or  partnerships, 
consisting  each  of  three  individuals,  or  thereabouts.  A 
thousand  quintals  of  the  rock  yield  about  8,500  grains  of 
pale  yellow  gold,  which  contain  a  little  silver.  The  rolled 
debris  of  the  crystalline  rocks  found  in  the  valley  of 
l’Aranyos  is  carefully  washed,  and  yields  about  half  an 
ounce  of  gold  to  31,000  quintals  of  stuff.  This  gold  is 
of  a  deeper  colour  and  contains  less  silver.  They  also 
find  gold  in  a  peculiar  freestone  (Carpathiques  bocardes ), 
which  is  of  a  pale  colour,  like  that  found  in  the  trachytes. 
The  gold  mines  of  Transylvania  have  been  worked  from 
the  earliest  historic  times,  yet  they  still  furnish  above 
2,000  lbs.  avoirdupois  annually. — English  Mechanic. 
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ON  NITROGLUCOSE. 
By  M.  CAREY  LEA. 


As  nitroglucose  has  been  much  less  studied  than  its 
congeneric  nitro-substitution  compounds,  pyroxylin, 
xyloidin,  and  nitroglycerin,  a  few  words  on  its  pre¬ 
paration  and  properties  may  not  be  uninteresting. 

The  substitution  does  not  take  place  in  sugar  with  quite 
the  same  facility  as  with  cellulose  ;  the  acids  need  to  be 
stronger,  and  the  temperature  lower.  The*  sugar,  more¬ 
over,  appears  at  first  to  dissolve,  and  then  to  separate  out 
again  in  the  form  of  a  greyish  paste,  which,  when  thrown 
into  water  and  freed  from  the  adhering  acid,  becomes 
nearly  white. 

An  attempt  to  prepare  nitroglucose  by  the  use  of  nitre 
and  sulphuric  acid,  which  succeeds  so  well  and  so  easily 
in  the  case  of  cellulose,  failed  almost  wholly  with  sugar. 
Not  more  than  two  or  three  per  cent  of  the  weight  of  the 
sugar  was  obtained. 

With  sulphuric  and  strong  nitric  acids,  allowed  to  cool 
thoroughly  after  mixing,  the  reaction  takes  place  easily, 
and  a  considerable  quantity  of  nitroglucose  is  obtained. 
The  nitric  acid  should  be  as  strong  as  possible,  and  as  the 
acid  of  the  requisite  strength  is  not  easily  obtained  com¬ 
mercially,  I  have  found  an  advantage  in  using  in  part  the 
fuming  sulphuric  acid.  Two  fluid  ounces  of  fuming 
sulphuric  acid,  two  of  common  sulphuric,  two  of  strong 
nitric  acid,  as  near  to  1*5  sp.  gr.  as  can  be  obtained,  give 
good  results.  The  sugar  is  stirred  in,  in  the  form  of 
powder,  to  a  thin  paste.  The  stirring  is  kept  up,  and  as 
fast  as  the  nitroglucose  separates  in  doughy  masses,  it  is 
removed  with  a  spatula  and  thrown  into  cold  water.  A 
further  addition  of  sugar  will  give  more  nitroglucose,  but 
considerably  less  in  proportion  than  the  first  addition.  As 
soon  as  possible,  the  nitroglucose  is  to  be  kneaded  up 
with  cold  water,  to  get  the  acid  out.  In  one  case,  when 
this  was  negledted  for  ten  or  fifteen  minutes,  the  nitro¬ 
glucose  passed  to  a  greenish  colour,  and  apparently  was 
undergoing  a  commencing  decomposition. 

The  removal  of  the  adhering  acid  is  much  more  difficult 
than  in  the  case  of  pyroxylin,  and  is  an  extremely  dis¬ 
agreeable  operation.  The  acid  pervades  the  whole  of  the 
doughy  mass  so  fully,  that  the  fingers  are  stained  and 
burned  by  it,  nor  can  the  whole  of  the  acid  be  removed 
satisfactorily  in  this  way.  The  best  means  I  found  was  to 
dissolve  the  crude  nitroglucose  in  a  mixture  of  alcohol  and 
ether,  and  then  to  pour  this  into  a  large  quantity  of  cold 
water  with  constant  stirring,  and  violent  agitation  after¬ 
ward.  The  method  is  not  altogether  satisfactory,  and 
seems  to  be  attended  with  some  loss  of  material,  though 
why,  it  is  not  easy  to  see. 

Prepared  in  this  way,  nitroglucose  is  a  white  lustrous 
body,  which  may  either  assume  the  doughy  amorphous 
condition  or  the  crystalline,  and  passes  from  one  to  the 
other  with  extreme  ease.  When  first  formed  by  the 
mixed  acids,  it  always  has  the  doughy  form.  That  which 
I  obtained  by  the  use  of  nitric  and  sulphuric  acid,  was 
crystalline  from  the  first.  When  precipitated  by  water 
from  its  solution  in  alcohol  and  ether,  it  is  doughy  and 
almost  liquid,  and  remains  so  for  a  long  time,  if  there  is 
any  considerable  quantity  of  it. 

The  best  mode  of  preserving  it  appears  to  be  under 
water.  By  standing  thus  it  gradually  hardens,  and  passes 
sometimes  to  a  somewhat  hard  amorphous  mass,  and  some¬ 
times  to  a  granular  crystalline  state.  It  appears  to  be 
wholly  insoluble  in  water.  A  few  minute  grains  of  the 
crystalline  form  diffused  through  15  or  20  ounces  of 
water,  did  not  dissolve  after  many  hours  standing.  In  a 
mixture  of  alcohol  and  ether  it  dissolves  as  easily  as  sugar 
in  water,  and  in  such  quantity  as  to  make  the  liquid 
syrupy. 

Its  detonating  properties  are  but  slight.  If  it  be  well 
dried  and  a  match  be  applied,  it  deflagrates  with  a  feeble 
flash. 
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It  has  been  stated  by  Dr.  V.  Monckhoven  that  when 
dissolved  in  alcohol  and  kept  some  time  in  a  warm  place, 
it  undergoes  decomposition,  as  evidenced  by  the  fadt  that 
the  solution  then  gives  an  abundant  precipitate  with 
nitrate  of  silver,  which  at  first  it  did  not  do.  An  experi¬ 
ment  made  in  this  direction  did  not  give  the  result  thus 
indicated.  A  solution  of  nitroglucose  in  alcohol,  con¬ 
taining  about  40  grains  to  the  ounce,  was  placed  in  a 
stoppered  vial,  and  was  kept  in  the  sand  bath  at  a 
temperature  of  about  blood  heat  for  nearly  a  month.  But 
neither  it  nor  a  fresh  solution  gave  a  precipitate  with 
alcoholic  solution  of  nitrate  of  silver.  It  would  seem 
from  this  that  certain  conditions  of  temperature  or  other¬ 
wise  are  necessary,  in  order  that  this  decomposition 
should  take  place. — American  Journal  of  Science, 
May,  1868. 


ON*SCIENCE  TEACHING  IN  SCHOOLS. 
By  GEORGE  FARRER  RODWELL,  F.C.S. 


The  subject  of  “Science  Teaching  in  Schools”  is  at 
the  present  time  receiving  a  good  deal  of  attention,  and 
it  is  undoubtedly  one  of  the  most  prominent  educational 
questions  of  the  day.  The  ordinary  school  curriculum, 
although  sanctioned  by  the  usage  of  centuries,  is  about  to 
undergo  a  profound  change,  indeed  some  of  our  public 
schools  have  already  admitted  innovations  which  are 
the  horror  of  the  more  conservative  masters.  The 
chief  feature  of  the  contemplated  change  is  the  intro¬ 
duction  of  the  study  of  at  least  two  modern  languages 
and  of  natural  science  into  the  usual  school  course. 
Hitherto,  science,  if  taught  at  all,  has  been  considered 
a  supplementary  subject,  like  music  or  Italian,  to  be 
taken  up  or  not  at  the  option  of  the  pupil ;  as  a 
necessary  consequence  of  this  no  special  portion  of 
the  school  hours  has  been  allotted  to  science  teaching, 
and  none  of  the  ordinary  studies  have  been  omitted  or 
abated.  If  the  study  of  science  is  thus  added  to  the  usual 
tale  of  school  work,  it  can  be  no  wonder  that  apathy  is 
so  often  exhibited  in  regard  to  it,  and  that  boys  are 
unwilling  to  increase  their  studies  even  by  one  which 
possesses  the  charm  of  novelty,  and  which  appears  at 
first  sight  to  combine  amusement  with  study. 

The  mode  of  teaching  natural  science  differs  con¬ 
siderably  from  that  which  is  adopted  with  the  subjects  of 
the  usual  school  course,  because  in  the  study  of  science 
it  is  possible  to  materially  aid  the  subjedlive  adtion  of  the 
intellect  by  objedtive  means,  while  this  is  impossible  in 
regard  to  classics,  history,  composition,  &c.  Natural 
science  is  capable  of  being  taught  in  three  different  ways  : 
(a)  Individual  study  (by  means  of  text  books)  diredted  by 
a  competent  master  ;  ((3)  Colledtive  study  in  the  form  of 
experimental  ledtures,  supplemented  by  the  writing  of 
themes,  and  by  examinations,  both  viva  voce  and  written  ; 
(y)  Pradtical  work  in  a  physical  or  chemical  laboratory. 
Now  it  is  undoubted  that  the  best  scientific  culture  can 
only  be  acquired  by  the  simultaneous  pradtice  of  these 
three  modes  of  study,  yet  in  discussing  science  teaching, 
ledtures  are  frequently  regarded  as  the  only  form  of  in- 
strudlion  possible  in  a  school.  No  idea  can  be  more 
erroneous  than  this ;  a  sound  knowledge  of  the  least 
complex  of  the  sciences  cannot  be  efficiently  acquired  by 
simple  attendance  at  ledtures.  Under  any  circumstances 
the  study  of  the  text-book  should  accompany  the  ledture- 
study,  and  if  possible  the  student  should  have  a  certain 
amount  of  pradtical  laboratory  work.  Natural  science 
possesses  an  advantage  over  the  subjedts  of  the  usual 
school  course,  in  that  it  is  based  upon  tentative  adtion. 
The  different  parts  of  a  connedted  process  of  scientific 
thought  can,  to  a  greater  or  lesser  extent,  be  demonstrated 
by  diredt  experiment,  by  which  means  a  readiness  of 
grasp  and  a  facility  of  comprehension  in  this  particular 
diredtion,  is  conferred  upon  the  intelledt,  and  it  is  rarely 
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required  to  bridge  over  large  unexplored  tradts  in  passing 
from  one  generalisation  to  another.  Each  step  in  our 
rise  to  a  generalisation  should  be  an  experiment,  or  a 
fadl  indubitably  proved,  and  it  is  most  essential  that  we 
ascertain  the  stability  of  the  succeeding  step  before  we 
quit  that  upon  which  we  stand. 

The  amount  of  experimental  illustration  possible  to 
different  branches  of  science  varies  considerably.  Pure 
mathematics  is  incapable  of  illustration,  mixed  mathe¬ 
matics  sometimes  admits  of  black-board  illustration,  but 
it  is  in  applied  mathematics  that  we  perceive  the  dawn 
of  experimental  illustration  proper  ;  then  follow  the  more 
mathematical  of  the  physical  sciences.  In  the  time  of 
Newton  optics  would  have  come  in  here,  but  since  the 
application  of  the  eledtric  lamp  to  optical  experiments  we 
must  class  optics  with  those  sciences  which  admit  of  the 
most  extensive  illustrations, — that  is  with  heat,  eledtricity, 
acoustics,  &c.  Chemistry  stands  alone ;  from  its  very 
origin  it  has  been  based  upon  tentative  adtions.  The 
alchemists  and  old  chemists  expended  but  little  mind 
work  upon  their  labours  ;  they  had  no  problems  to  solve, 
or  theories  to  elucidate,  and  their  work  was  essentially 
tentative,  hence  the  early  rise  and  rapid  development  of 
an  extensive  experimental  system  in  chemistry.  Geber, 
who  lived  in  the  eighth  century,  could  have  given  (and 
probably  did  give)  a  well  illustrated  course  of  chemical 
ledtures  ;  he  could  not,  indeed,  have  produced  acetylene  by 
synthesis,  or  have  illustrated  the  properties  of  zinc-ethyl, 
but  he  could  have  shown  many  of  the  processes  which 
are  in  daily  use  among  chemists, — distillation,  subli¬ 
mation,  calcination,  &c.,  and  the  preparation  of  many 
familiar  acids  and  salts.  It  is  impossible  to  read  his 
treatise  “  De  Summa  Perfectioni ,”  without  feeling  con¬ 
vinced  that  chemistry  was  by  no  means  new-born  a 
thousand  years  ago,  indeed  there  is  strong  evidence  to 
show  that  nitric  acid  was  known  to  the  Egyptians  at  least 
two  thousand  years  before  the  time  of  Geber. 

The  first  great  impetus  was  given  to  the  experimental 
illustration  of  physical  science,  (as  distinguished  from 
chemistry),  by  the  members  of  the  Accademia  del  Cimento, 
whose  elegant  and  refined  experiments  have  not  yet 
ceased  to  be  quoted  in  text-books  and  practised  in  ledtures. 
The  perusal  of  the  “  Saggi  di  Naturali  fatte  nelV 
Accademia  del  Cimento ,”  cannot  fail  to  strike  us  with  the 
ingenuity  in  contrivance,  the  skill  in  construdtion,  and 
above  all  the  delicacy  of  manipulation  of  the  Florentine 
Academicians.  Before  the  foundation  of  the  Academy  in 
1657,  physical  experiments  were  extremely  rough  and 
clumsy,  as  may  be  seen  by  reference  to  the  “ Historia 
Macrocosmi of  Robert  Fludd,or  to  the  “ Novum  Organum .” 
Pascal,  Hooke,  and  Boyle  did  much  to  further  the  means 
of  physical  illustrations.  During  the  last  years  of  the 
seventeenth  century  a  well  illustrated  course  of  ledtures 
on  pneumatics  might  have  been  given,  but  I  do  not 
think  that  this  could  have  been  done  in  regard  to  any 
other  branch  of  science.  A  few  ledtures  sparsely 
illustrated  might  have  been  given  on  dynamics,  hydro¬ 
statics,  and  hydrodynamics.  In  1730  Francis  Hauksbee, 
a  philosophical  instrument  maker,  living  in  Crane 
Court,  Fleet  Street,  supplied  the  apparatus,  and  adted 
as  demonstrator  of  a  course  of  twenty-six  ledtures 
on  natural  science;  it  is  instrudtive  to  note  the  nature 
and  division  of  the  subjedt  matter.  The  syllabus 
which  consisted  of  twenty  pages  of  text,  and  twenty  full 
page  plates,  served  at  the  same  time  as  a  catalogue  of 
Hauksbee’s  apparatus;  it  is  entitled,  “A  course  of 
mechanical,  optical,  hydrostatical,  and  pneumatical  ex¬ 
periments,  to  be  performed  by  Francis  Hauksbee,  and  the 
explanatory  ledtures  read  by  William  Whiston,  M.A.” 

The  subjedt  matter  was  divided  as  follows  : — 

Mechanics  ....  seven  ledtures. 

Optics . five  „ 

Hydrostatics  ....  three  „ 

Pneumatics  ....  eleven  „ 


The  ledtures  appear  to  have  been  well  illustrated  ;  the 
terms  were  two  and  a  half  guineas  for  the  course.  I  am 
inclined  to  imagine  that  this  was  the  most  extensive  and 
best  illustrated  connedted  course  of  ledtures  which,  up  to 
this  time,  had  been  delivered  in  England. 

In  1720  the  first  comprehensive  text-book  of  physics 
was  published.  It  is  entitled,  ,l  Physices  Elemcnta  Mathc - 
matica  Expcrimenta  Confirmata ,”  and  it  was  the  work  of 
the  celebrated  S’Gravesande.*  The  third  edition  of  this 
work  (published  in  1742)  consists  of  two  quarto  volumes, 
containing  no  less  than  127  full  page  plates,  and  1,073 
of  letter-press.  Much  of  the  apparatus  described  is  in 
use  in  the  present  day,  and  the  plates  may  always  be  con¬ 
sulted  with  advantage.  The  work  contains  a  complete 
account  of  the  physical  science  of  the  period,  exadt  mathe¬ 
matical  treatment  being  introduced  whenever  it  is  possible. 
The  sciences  treated  of  are  statics,  dynamics,  hydrostatics, 
hydrodynamics,  pneumatics,  optics,  and  astronomy.  Heat, 
acoustics,  magnetism,  and  eledtricity  are  very  briefly 
alluded  to,  for  at  this  time  none  of  these  subjedts  (perhaps 
excepting  magnetism)  had  arrived  at  the  dignity  of  a  science. 
Among  the  intimate  friends  of  S’Gravesande  was  Peter 
Van  Musschenbroek,  who  founded  a  chair  or  physics  at 
Leyden,  and  it  is  to  a  great  extent  to  these  two  men  that 
Europe  owes  the  introduction  of  the  Newtonian  physics 
into  her  universities  and  schools.  Musschenbroek  was 
Professor  in  the  University  of  Utrecht  from  1723  till  1735, 
during  which  he  translated  the  “  Saggi  di  Naturali  esperi- 
enze  fatte  nelV  Accademia  del  Cimento  ”  into  Latin,  and 
at  the  same  time  he  added  a  number  of  experiments  of 
his  own,  chiefly  in  the  form  of  notes  to  supplement  the 
account  of  the  Florentine  experiments.  The  translation 
is  prefaced  by  an  oration,  “  De  Methodo  Instituendi  Ex- 
perimenta  Physical  which  Musschenbroek  delivered 
before  the  University  in  1730,  and  which  contains  much 
valuable  and  suggestive  matter.  A  singularly  elegant 
passage  (albeit  it  is  couched  in  the  florid  Latinity  of  the 
period),  occurs  in  the  opening  address  of  this  oration. 
Beginning  with  “  Amplissimi  Nobilissimi,”  he  addresses 
himself  to  the  professors  of  the  University,  the  clergy,  the 
dodtors  in  all  arts  and  sciences,  and  the  citizens  ;  then  to 
the  students  he  says  : — “  Tu  denique  ledtissima  studiosae 
juventutis  corona,  spes  patriae,  parentum  gaudium,  noster 
amor.” 

In  connection  with  the  teaching  of  physical  science  let 
us  not  forget  John  Christopher  Sturm, f  who  was  thirty- 
five  years  Professor  in  the  University  of  Altorff,  “  Ubi  ” 
says  his  biographer,  “  mathesin  et  physicam  summa  cum 
laude  et  applausu  docuitP  He  did  much  to  cultivate  a 
taste  for  experimental  science  in  Europe,  and  to  prepare 
the  way  for  the  labours  of  S’Gravesande,  Musschenbroek, 
and  Boerhaave,  who  like  him  were  zealous  propagandists. 
Sturm  must  ever  be  remembered  with  gratitude  as  one  of 
the  first  professors  in  Europe,  “  Physicam  scientiam  juxta 
cum  mathematicis  publice  docere .” 

Shortly  after  the  publication  of  S’Gravesande’s  physics 
Boerhaave  (who  was  also  a  Leyden  professor)  published 
his  “  Elcmenta  Chemice  quez  anniversario  labore  docuit  in 
publicis  privatisque  scholis."  This  work  appeared  in  1732 
in  two  quarto  volumes,  and  it  did  for  chemistry  that 
which  S’Gravesande  had  done  for  physics  ;  it  was  the 
first  comprehensive  work  on  the  subjedt,  and  served  lor 
many  years  as  the  chemical  text-book  of  Europe. 

The  University  of  Leyden  must  ever  be  remembered 
with  respedt  by  the  student  of  science.  If  it  were  alone 
for  its  association  with  that  great  triumvirate — S’Grave¬ 
sande,  Musschenbroek,  Boerhaave, — it  would  be  entitled 
to  our  grateful  memories.  From  it  emanated  the  two 
first  text-books  of  experimental  science  ;  the  discoveries 
of  its  professors  pervade  our  treatises  ;  its  students,  who 
flocked  to  it  from  all  parts  of  Europe,  carried  back  to 
their  native  countries  the  love  for  experimental  science 


*  Born  1688  ;  made  Professor  of  Astronomy  and  Mathematics  in  the 
University  of  Leyden  in  1717  ;  died  1742. 

+  Born  1635  ;  died  at  Altorff  (in  Franconia)  in  1703. 
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with  which  they  were  there  smitten  ;  in  it  science  has  I  venture  to  assert  that  such  a  method  of  science  teaching 
always  found  a  home,  and  a  loving,  watchful,  indulgent  would  be  of  far  too  excitable  a  charadter  to  be  productive 


of  serious  and  calm  study.  If  an  exciting  cause  is 
necessary  to  induce  the  study,  it  would  often  happen  that 
the  latter  would  be  discarded  when  the  former  disappeared. 
Schoolboys  would  become  so  blase  that  eloquent  Pro¬ 
fessor  A - would  have  an  audience  of  five  hundred 

and  of  chlorine,  the  improvements  added  to  the  air-pump  I  while  the  less  eloquent  but  equally  learned  Mr.  B - would 

and  electrical  machine,  the  discovery  of  voltaic  electricity,  have  to  content  himself  with  a  score,  just  as  the  Parisians 


parent. 

For  many  years  after  the  time  of  S’Gravesande  natural 
science  found  but  little  favour  in  our  own  universities, 
and  was  altogether  untaught  in  our  schools.  A  great 
impetus  was  given  to  its  study  by  the  discoveries  of  oxygen 


and  the  brilliant  application  of  it  as  a  decomposing  agent 
by  Sir  Humphry  Davy.  The  Royal  Institution  lectures 
have  done  much  to  diffuse  a  love  for  experimental  science. 
It  is  only  during  the  last  thirty  years  that  science  has 
asserted  itself  as  an  educational  engine  in  this  country  ; 
it  has  year  by  year  been  taught  more  fully  in  the  uni¬ 


flock  to  hear  Pere  Hyacinthe  while  they  leave  the  godly 
Cure  of  Notre  Dame  de  Lorette  with  an  empty  church. 
Unless  science  recommends  itself  by  its  own  beauty,  I 
think  it  unwise  to  tempt  boys  by  such  factitious  means. 
The  study  must  be  taken  up  willingly,  and  the  mind  of 
the  pupil  must  be  more  or  less  assimilable  with  the  mode 


versities  and  medical  schools,  and  the  time  has  at  length  of  thought  required,  or  the  teaching  (especially  such  ex- 
arrived  when  by  general  consent  it  is  to  be  diffused  citable  teaching)  is  useless.  It  appears  to  me  that  the 
throughout  the  length  and  breadth  of  the  land  by  its  very  principle  is  wrong.  Many  a  man  who  would  fail 
introduction  into  schools.  It  is  now  to  form  a  part  of  a  to  distinguish  between  the  tenets  of  Anselm  and  John 
liberal  education  ;  some  would  make  it  the  basis  of  a  Huss  would  devote  himself  to  doCtrinal  divinity  if  the 
liberal  education,  but  they  err  greatly  not  knowing  the  Archbishop  of  York  would  be  his  teacher ;  or  again  the 
precise  nature  of  the  study.  Science  is  too  exaCt  and  most  unmusical  individual  would  willingly  give  up  every 


rigid  to  engage  the  attention  of  a  young  pliant  mind 
with  all  knowledge  before  it.  It  is  a  study  which  does 
not  educate  the  intellect  in  matters  of  taste,  or  style,  or 
literary  elegance.  Holmes  has  well  said,  “  Scientific 


moment  of  his  spare  time  to  music  if  Rossini  would  be  his 
master,  and  La  Lucca  would  sing  to  him,  and  Joachim 
be  his  accompanyist.  Nay,  I  will  go  a  step  farther:  are 
there  not  many  to  whom  the  very  names  of  Poinsot, 


knowledge,  even  in  the  most  modest  persons,  has  mingled  |  Fermat,  and  Laplace  are  all  unknown,  who  would  devote 
with  a  something  which  partakes  of  insolence.  Absolute 
peremptory  faCts  are  bullies,  and  those  who  keep  company 
with  them  are  apt  to  get  a  bullying  habit  of  mind  ; — not 


themselves  to  curves  fulfilling  the  equation — 

d2<p  d2  0 


of  manners  perhaps . Take  the  man  for  in¬ 

stance  who  deals  in  the  mathematical  sciences.  There  is 
no  elasticity  in  a  mathematical  faCt ;  if  you  bring  up 
against  it,  it  never  yields  a  hair’s  breadth  ;  everything 
must  go  to  pieces  that  comes  in  collision  with  it 
Every  probability — and  most  of  our  common  working 
beliefs  are  probabilities — is  provided  with  buffers  at  both 
ends,  which  break  the  force  of  opposite  opinions  clashing 
against  it ;  but  scientific  certainty  has  no  spring  in  it,  no 
courtesy,  no  possibility  of  yielding.  All  this  must  read! 
on  the  minds  which  handle  these  forms  of  truth.”  Fully 
endorsing  every  word  in  the  above  extradt,  I  say  that 
science  can  never  be  the  basis  of  a  liberal  education 
neither  should  it  be  taught  in  any  but  a  highly  experi¬ 
mental  non-theoretical  form  to  the  lower  classes  of  a 
school.  But  when  the  student  is  more  advanced,  when 


dxo 


+ 


dyz 


=  o 


if  Sylvester  or  M.  de  la  Goupilliere  would  instrudt  them  ? 
But  in  each  of  these  instances  the  adtion  passes  off  from 
love  of  the  subjedt  to  admiration  of  the  teacher.  Unless 
the  student  has  some  special  subjedtive  affinity  with  that 
which  he  studies,  he  can  never  excel  in  it,  never  thoroughly 
master  it.  If  science  is  to  be  introduced  into  our  schools, 
it  must  be  studied  calmly,  soberly— ay,  reverently,  and 
without  factitious  advantages,  for  she  is  a  modest  maiden 
in  a  russet  mantle,  not  a  gaily  dressed  woman  of  the  world. 
“  The  sight  and  voice  of  great  discoverers  ‘  might  indeed  ’ 
fertilise  latent  germs  of  kindred  genius,”  but  I  think  if 
the  germs  of  genius  were  already  in  the  student  they 


would  assert  themselves  without  such  inducements. 
-uxwncnLuc  sluucul  is  mure  auvauccu,  wucn  ,  There  is  certainly  an  attractiveness  in  peculiarity  of  diction, 
his  mode  of  thought  has  been  methodised  and  syncretised  unusual  hrase0}  in  style  mode  of  expression,  even  in 
in  certain  diced, ons,  there  can  be  no  doubt  that  the  study  ice  ang  aaion  ^  wh't  said  the  old  F  rhetoricians  of 

of  science  is  most  efficacious  as  a  producer  of  exaftness  some  of  these  aices  ?  Qorgias,  the  Sophist,  did  indeed 
of  thought  and  accuracy  of  perception,  and  of  keen  ob-  |  advocate  themF  but 

we  may  willingly  allow  the  use  of  a 


servant  habits  of  mind. 

It  being  admitted  that  the  study  of  natural  science  in 
schools  is  desirable,  the  next  question  which  presents 
itself  is  how  it  may  be  most  efficaciously  introduced.  I 
do  not  think  that  it  would  be  wise  to  add  this  new  study 
without  at  the  same  time  diminishing  the  time  devoted  to 
some  of  the  present  studies.  We  must  feel  our  way:  a 
portion  of  two  days  in  each  week  is  amply  sufficient  for 


meretricious  rhetoric  to  the  man  who  made  it  his  principal 
objedt  to  demonstrate  that  nothing  exists,  and  that  nothing 
can  be  known. 

Many  will  enquire  the  objedt  of  teaching  natural  science 
in  schools.  I  say  it  is  to  be  regarded  as  a  particular  kind 
of  mental  training,  as  the  inducer  of  an  exadt  and  dis¬ 
criminative  mode  of  thought  which  attains  its  highest 


science  teaching,  and  such  lessons  may  perhaps  most  development  in  the  pure  mathematics,  and  which  just 


advantageously  replace  a  portion  of  the  mathematical 
training.  Natural  science  and  mathematics  have  so 
many  points  of  contadl  that  they  may  be  assimilated  as 
much  as  possible.  Francis  Bacon  has  well  said,  “  Optinie 
autem  cedit  inquisitio  naturalis ,  quando  physico  terminatur  in 
mathematico The  work  of  science  teaching  would 


dawns  in  the  classificatory  sciences,  such  as  botany,  &c. 
I  do  not  think  that  the  classificatory  sciences  can  be 
taught  with  advantage  except  to  very  young  boys.  In 
pure  mathematics  each  step  is  gained  by  intelledlual 
adtion,  while  in  the  classificatory  sciences  memory  is 
more  important  than  intelledlual  adtion.  Experimental 


perhaps  be  best  accomplished  by  a  resident  master  whose  science  partakes  of  both,  but  it  is  happily  placed  nearer 
labours  should  be  supplemented  by  one  or  more  of  the  to.  Pur®  ^  mathematical  than  to  the  classificatory 
mathematical  masters.  I  strongly  dissent  from  the  sciences.  The  objedt  of  science  teaching  has  been 
opinion  expressed  by  Mr.  Oscar  Browning  in  an  able  and  variously  defined.  “  Different  branches  of  science,  says 
suggestive  article  as  to  the  mode  of  teaching*: — “A  system  Mr.  Browning,  “are  admirably  suited  to.  be  applied  as 
of  itinerant  ledtures,”  writes  Mr.  Browning,  “to  great  alteratives  to  the  jaded  mind,  and  to  excite  the  appetite 
schools,  by  great  men,  would  be  a  powerful  educational  f°r  knowledge  which  may  have  been,  dulled  by  application 
engine.  .  .  .  The  sight  and  voice  of  great  discoverers  t?  t^ie  regular  studies.  I  must  agam  protest  against  this 

may  fertilise  latent  germs  of  kindred  genius.”  Now  I  view  of  the  objedt  of  science  teaching.  Surely  natural 

‘  1  science  is  a  study  too  noble  to  be  allotted  to  “jaded 

*  Vide  Chemical  News,  No.  444.  I  minds>”  “>  refuse  mental  adion-too  full  of  dignity  to  be 


Chemical  News,  ) 
July  f24, 1868.  ) 


Foreign  Science . 


45 


used  as  a  spice  to  excite  the  literary  appetite  in  a  direction 
remote  from  itself.  Science  rightly  demands  of  her 
followers  clear,  bright,  fresh  intellects,  unfettered  in  their 
action,  and  devoted  to  her  interests,  and  if  the  study  is  to 
be  introduced  into  our  system  of  education  it  is  only  under 
these  conditions  that  it  will  flourish. 

One  word  in  conclusion  on  the  subject  of  education  in 
general.  It  appears  to  be  the  fashion  just  now  to  abuse 
some  of  our  high  class  schools  and  our  whole  system  of 
education.  Whenever  an  educational  debate  takes  place 
in  the  House  of  Commons  we  may  be  sure  that  some 
member  will  bring  in  the  fact  that  when  he  was  at  Eton, 
or  Winchester,  or  elsewhere,  he  learnt  “nothing,”  and 
on  that  account  he  condemns  the  entire  school  system. 
But  side  by  side  with  him  in  the  school  were  there  not 
men  who  in  after  life  shone  at  the  Universities,  at  the 
Bar,  in  public  life  ?  They  evidently  learned  something, 
albeit  they  were  placed  under  the  same  circumstances  as 
himself,  at  least  there  was  the  opportunity  of  learning, 
and  the  faCl  of  learning  nothing  would  seem  to  tell  rather 
against  the  individual  than  against  the  school  or  the 
system.  But  even  if  he  learnt  nothing  of  ordinary  book 
work,  he  learnt  much  that  forms  part  of  a  liberal  education 
and  which  is  essential  to  him  as  a  man,  but  for  which  he 
gives  the  school  no  credit : — a  gentlemanly  tone  and 
character,  a  facility  of  intercourse  with  his  fellows,  a 
modus  of  routine,  a  manly  masterful  spirit,  a  sense  of 
honour,  a  knowledge  that  he  must  hold  his  own,  and  fight 
his  own  way  in  the  world,  and  a  certain  esprit  de  corps 
which  remains  with  him  through  life.  It  is  too  trite  to 
remark  that  a  school  symbolises  and  typifies  the  great 
world  of  human  beings  without.  The  world  is  a  macrocosm, 
the  school  is  a  microcosm.  In  the  latter  there  are  the  same 
struggles  against  opposing  causes,  the  same  oppression  to 
be  resisted,  and  wrong  to  be  avoided  as  in  the  former ;  the 
same  striving  to  attain,  the  same  right  principal  to  be 
maintained,  and  obedience  and  respeCt  to  be  rendered  ; 
the  same  exhibition  of  passions,  feelings,  hopes,  aspirations, 
the  same  bestowal  of  brotherly  love  ;  while  pervading  all, 
sanctifying  all,  binding  all  together  into  one  harmonious 
whole  is  the  great  maxim,  “  Fear  God,  honour  the  king.” 
Then  there  is  that  veneration  of  all  that  is  ancient,  that 
intense  admiration  for  the  patriotism  and  valour  which 
in  former  ages  ennobled  dynasties,  and  raised  mere  specks 
upon  the  earth’s  surface  into  powerful  states  governing 
half  the  world  ;  in  our  schools  we  are  surrounded  by 
these  influences,  and  we  imbibe  them  and  carry  them  to 
our  graves.  Is  it  nothing  to  learn  these  things  ?  The 
different  portions  of  educational  work — classics,  com¬ 
position,  history,  natural  science,  &c., — are  but  separate 
tools  which  are  used  to  perfect  the  form  of  the  intellect.  At 
first  it  is  often  of  an  ungainly  form,  rugged,  and  misshapen  ; 
the  joint  aCtion  of  many  tools  can  alone  bring  it  to  a 
perfect  form. 

I  say  then  we  must  not  judge  our  educational  system  by 
the  aCtual  knowledge ,  in  the  ordinary  acceptation  of  the 
word,  which  is  acquired  at  school.  The  formation  of  an 
elegant,  appreciative,  and  discriminative  taste  must  ever 
be  the  main  objeCt  of  a  liberal  education  ;  hence  it  is  that 
I  deprecate  the  introduction  of  applied  science  at  least 
into  our  public  school  curriculum.  If  science  is  taught 
at  all  it  behoves  us  to  teach  the  purest  form  of  it.  I  see 
nothing  elevating  or  improving  to  the  intellect  of  a  boy  in 
the  knowledge  of  the  modes  of  utilising  tar  liquor,  or  of 
dyeing  calico.  Science  has  a  higher  objeCt  than  this  to 
perform  in  our  educational  system,  as  a  mind  former,  as 
the  completer  of  a  certain  phase  of  brain  aCtion,  and  the 
cultivator  of  scrutiny,  of  accuracy,  of  connected  thought, 
and  legitimate  generalisation.  If  there  be  nought  that  is 
elevating  in  applied  science,  truly  there  is  much  in  pure 
science.  Under  her  guidance  we  may  trace  a  force 
throughout  the  universe,  and  note  the  eternal  resolvability 
of  its  form  :  we  may  visualise  the  sea  of  ether  with  its 
waves  ever  dashing  upon  us,  now  gladdening  all  things  in 
the  form  of  light,  anon  vivifying  the  universe  in  the  form 
of  genial  heat. 


FOREIGN  SCIENCE. 


Paris,  July  22,  1868. 

Influence  of  the  condensation  of  the  vapour  of  water  in  experiments 
on  the  absorbent  power  of  gases. — Persulphide  of  hydrogen. — 
Academy  of  Sciences.  Researches  on  electrolysis. — Laws  of 
induction.— Secondary  currents. — Preparation  of  crystallised  sul¬ 
phides  of  iron  and  of  manganese. — Researches  on  the  dissociation  of 
certain  ammoniacal  chlorides. 

At  the  same  time,  in  1861,  Professor  Tyndall  in  London, 
and  M.  Magnus  at  Berlin,  published  their  experiments  on 
the  transmission  of  heat  through  different  gases.  These 
entirely  independent  experiments,  having  nothing  in 
common  in  the  modus  operandi ,  led  to  results  in  part 
concordant,  in  part  discordant.  By  this  dual  research  it 
was  clearly  established  that  the  absorbent  power  of 
different  gases  is  extremely  different.  But  with  regard  to 
the  absorbent  power  of  the  vapour  of  water,  Professor 
Tyndall  asserts  it  to  be  very  considerable,  while  M.  Mag¬ 
nus  asserts  it  to  be  insignificant.  When  the  vapour  is  in 
the  state  of  mist,  both  agree  in  recognising  that  the 
vapour  absorbs  a  considerable  part  of  the  heat  which  it 
receives,  but  when  the  vapour  is  transparent,  when  it 
presents  itself  as  humid  air,  the  divergence  of  opinion  is 
as  great  as  possible.  In  his  memoir  upon  the  production 
of  dew,  M.  Magnus  has  demonstrated  that  the  emissive 
power  of  dry  air  is  equal  to  that  of  a  moist  air,  whence 
results  the  equality  of  their  absorbent  powers.  Since 
then  M.  Wild,  of  Berne,  has  made  experiments  which 
plainly  confirm  those  of  the  English  physicist.  M.  Magnus 
has  repeated  M.  Wild’s  experiments,  and  while  provingtheir 
perfect  accuracy,  he  has  discovered  a  source  of  error  which 
is  a  complete  explanation  of  their  results.  In  these  ex¬ 
periments,  the  thermoelectric  pile  is  placed  equi-distant 
from  two  cubes  of  hot  water,  from  which  it  is  separated 
by  brass  tubes.  The  diaphragms  enable  the  two  currents 
of  heat  to  be  regulated,  so  that  the  two  faces  of  the  pile 
are  equally  heated,  or  the  galvanometer  rests  at  zero. 
This  equilibrium,  being  obtained  when  the  tubes  are  filled 
with  dry  air,  should  remain  when  moist  air  is  substituted  ; 
but  this  is  not  the  case.  M.  Magnus  has  sought  the 
cause  ;  this  he  finds  in  the  condensation  of  the  vapour 
against  the  internal  surface  of  the  tubes.  It  is  a  great 
mistake  to  suppose  that  the  heat  undergoes  no  modification 
in  passing  through  the  tube.  When  the  interior  is  polished 
an  infinite  number  of  reflections  are  produced,  and  the 
tube  sends  to  the  pile  rays  which  would  not  reach  there 
if  they  were  absorbed.  In  consequence  of  these  multiple 
reflections,  the  pile  may  receive  six  times  as  much  heat 
as  if  the  tube  did  not  exist.  Everything  which  will  di¬ 
minish  the  reflecting  power  of  the  sides  of  the  tube,  and 
everything  which  will  augment  their  absorbent  power, 
will  contribute  to  diminish  the  heat  which  falls  upon  the 
pile.  Then  this  effeCt  of  the  condensation  of  the  vapour 
of  water  takes  place  when  the  tube  is  full  of  moist  air.  The 
minute  layer  of  water  which  is  deposited  on  the  internal 
surface  can  have  but  little  influence  when  this  surface  is 
tarnished,  while  it  will  have  an  enormous  influence  in  a 
polished  tube,  an  excellent  absorbent  being  superposed  to 
a  reflecting  surface.  What  happens  further  ?  The 
galvanometer  being  at  zero  with  the  tubes  full  of  dry  air,  if 
moist  airbe  introduced  into  the  one  of  them,  the  equilibrium 
will  subsist  if  the  tube  is  blackened,  while  it  will  be  im¬ 
mediately  destroyed  if  the  tube  is  internally  polished. 
The  heat  will  appear  to  be  absorbed  by  this  tube  ;  and  it 
is  in  faCt,  but  by  the  bed  of  moisture  which  covers  the 
sides,  and  not  by  the  moist  air  which  fills  the  tube.  The 
effeCt  is  particularly  marked  when  the  tube  is  cooler  than 
the  air,  but  it  is  observable  also  when  the  tube  is  notably 
warmer,  proving  that  the  vapour  condenses  on  the  sides, 
even  when  the  space  is  not  saturated.  The  vapour  of 
alcohol  behaves  like  water  and  with  still  greater  energy; 
the  experiment  in  blackened  tubes  proves  that  it  exerts  a 
sufficiently  notable  absorption. 

Dr.  Hofmann  has  made  some  experiments  upon  the 
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persulphide  of  hydrogen.  When  a  cold  saturated  solution 
of  strychnine  in  strong  alcohol  is  mixed  with  an  alcoholic 
solution  of  sulphide  of  ammonium  containing  an  excess  of 
sulphur,  brilliant  crystalline  flakes  soon  make  their  appear¬ 
ance,  and  twelve  hours  later  the  sides  of  the  vessel  are 
covered  with  fine  needles  of  an  orange  colour,  often  some 
centimetres  in  length.  To  obtain  them  in  a  state  of  perfect 
purity,  it  suffices,  after  decanting  the  mother  liquor,  to  wash 
with  cold  alcohol.  These  crystals  are  completely  insoluble 
in  water,  alcohol,  ether,  and  sulphide  of  carbon,  in  fadt  no 
solvent  from  which  they  may  be  recrystallised  has  been 
found.  An  analysis  of  this  compound  has  led  to  the 
following  furmula  : — C21H24N2O2S3  =  C2iH22N202,H2S3. 
These  crystals  would  then  be  a  combination  of  a  molecule 
of  strychnine  with  a  molecule  of  a  persulphide  of  hydro¬ 
gen,  of  which  the  composition  would  be  expressed  by  the 
formula  H2S3.  The  crystals  become  decolourised  upon 
the  addition  of  a  few  drops  of  concentrated  sulphuric  acid  ; 
sulphate  of  strychnine  is  formed  which  dissolves,  while 
persulphide  of  hydrogen  is  separated  under  the  form  of  a 
colourless  and  transparent  oil.  The  drops  of  oil  may  be 
preserved  for  some  time,  but  they  are  not  long  in  decom¬ 
posing  into  hydrosulphuric  acid  and  sulphur.  M.  Hof¬ 
mann  says  this  combination  of  strychnine  and  persulphide 
of  hydrogen,  which  can  be  preserved  for  months,  leaves 
no  doubt  as  to  the  existence  of  a  persulphide  of  hydrogen 
(H2S3),  which  would  thus  be  a  sesquisulphide  ;  other  per¬ 
sulphides  may,  however,  exist.  The  combination  with 
strychnine  is,  as  already  mentioned,  characterised  by 
great  insolubility  ;  it  remains  to  be  seen  whether  this 
property  can  be  utilised  in  the  isolation  of  the  alkaloid. 

The  following  memoirs  were  brought  before  the  Academy 
at  the  meeting  on  the  22nd  of  June: — “Researches  on 
Electrolysis,”  by  M.  Favre ;  “  On  the  Laws  of  Induction,” 
by  MM.  Jamin  and  Roger  ;  “  On  Secondary  Currents  and 
their  Applications,”  by  M.  Plante;  “  On  the  Preparation 
of  Sulphides  of  Iron  and  of  Manganese,”  by  M.  Sidot ; 

“  Researches  on  the  Dissociation  of  certain  Ammoniacal 
Chlorides;”  “Note  on  the  Purification  of  Sulphide  of 
Carbon,”  by  M.  Commaille. 

In  a  former  note,  M.  Sidot  showed  how  certain  natural 
sulphides  could  be  reproduced  with  the  forms  they  present 
in  nature  ;  with  the  processes  then  used  he  has  essayed 
the  preparation  of  other  sulphides,  in  particular  those  of 
iron  and  manganese.  With  iron  two  sulphides  were  ob¬ 
tained,  the  protosulphide  crystallised,  and  the  magnetic 
sulphide  possessed  of  magnetic  polarity.  To  obtain  this 
result,  a  current  of  dry  sulphuretted  hydrogen  is  made  to 
pass  over  artificially  prepared  magnetic  oxide  of  iron, 
heated  to  bright  redness.  At  the  commencement  of  the 
operation,  aqueous  vapour  and  sulphurous  acid  are  dis¬ 
engaged,  and  at  the  end  of  about  two  hours,  the  whole 
of  the  oxide  is  transformed  into  sulphide,  in  a  state  of 
perfect  fusion.  Upon  raising  the  temperature  then,  a 
considerable  evolution  of  sulphur  vapours  is  noticed,  indi¬ 
cating  that  the  sulphide  formed  becomes  decomposed 
under  these  conditions.  After  cooling,  the  porcelain  tube 
which  has  served  for  the  operation  is  broken  and  the  cold 
part  will  be  found  lined  with  fine  crystals  of  hexagonal 
sulphide  of  iron.  The  crystals  of  hexagonal  sulphide 
present,  like  those  of  blende,  a  variable  colour  from  black 
to  citron  yellow.  M.  Friedel,  who  has  examined  them, 
has  found  their  form  to  be  that  of  the  hexagonal  prism, 
modified  by  the  tangent  prism  ;  unfortunately  these  modi¬ 
fications  were  not  capable  of  measurement.  These 
crystals  present  clearly  the  characters  of  the  proto¬ 
sulphides,  with  which  they  are  isomorphous  ;  this  sulphide 
is  not  at  all  magnetic.  Its  formation  is  easily  explained, 
observing  that  the  magnetic  oxide  of  iron  gives  rise  to 
the  corresponding  sulphide  Fe3S4,  and  this  sulphide  at  a 
very  high  temperature  yields  sulphur  which  volatilises, 
and  protosulphide  of  iron,  FeS,  which  sublimes  and 
crystallises  in  hexagonal  prisms  on  the  cooler  portions  of 
the  tube.  The  residue  in  the  porcelain  tube  not  sublimed 
is  magnetic  sulphide  of  iron,  Fe3S4;  this  sulphide  is  not 
only  magnetic,  but  possessed  of  magnetic  polarity.  The 


crystallised  protosulphide  of  manganese  can  be  prepared 
in  passing  a  current  of  dry  sulphuretted  hydrogen  over 
sulphide  of  manganese.  By  this  process  greenish  yellow 
hexagonal  prisms  have  been  obtained ;  with  polarised 
light  they  behave  like  hexagonal  blende;  at  the  same 
time  small  lamellar  plates,  in  the  form  of  crosses  or 
squares,  are  produced,  shown  very  clearly  in  the  speci¬ 
mens  placed  under  the  eyes  of  the  Academy. 

Various  investigators  have  shown  that  a  great  number 
of  metallic  chlorides  can  absorb  dry  ammonia  gas  and 
form  compounds ;  these  compounds  are  usually  capable 
of  ceding  the  gas  they  have  absorbed  'upon  exposure  to 
the  atmosphere,  or  better  when  slightly  heated.  These 
are  some  of  M.  Isambert’s  results.  Chloride  of  silver 
placed  in  a  current  of  ammonia  gas  absorbs  an  amount 
varying  with  the  temperature  to  form  two  compounds  : 
(1)  above  20°  it  yields  the  compounds  already  known  to 
exist,  2AgCl,3NH3  ;  (2),  between  zero  and  150,  a  com¬ 
pound  not  yet  signalised  is  formed,  AgCl,3NH3.  The 
study  of  the  tension  of  the  ammonia  gas  disengaged  from 
either  of  these  combinations,  shows  that  the  pressure 
remains  constant  when  the  temperature  remains  con¬ 
stant  ;  when  the  temperature  is  raised  the  tension  of 
the  ammonia  increases.  Chloride  of  calcium  absorbs 
ammonia  gas  in  very  large  quantity ;  besides  the 
two  compounds  already  known,  M.  Isambert  has  obtained 
one  expressed  by  the  formula  CaCl,4NH3.  This  compound, 
as  well  as  the  one  with  two  molecules  of  ammonia,  has 
a  tension  of  dissociation,  constant  for  the  same  tempera¬ 
ture.  Iodide  of  calcium  forms  a  compound,  CaI,3NH3, 
which  follows  the  same  laws  as  the  bodies  previously 
described.  Chloride  of  zinc  and  chloride  of  magnesium 
furnished  two  new  compounds,  ZnCl,3NH3,  and 
MgCl,3NH3.  These  bodies  behave  exadtly  as  those 
already  described.  Some  experiments  were  also  made 
with  bodies  which  absorb  ammonia  without  forming 
combinations,  bodies  of  the  nature  of  carbon.  Here  the 
tension  of  the  ammonia  gas  disengaged  was  found  to  be 
no  longer  constant  with  the  temperature  constant ;  it 
diminished  rapidly  when  the  quantity  of  gas  contained  in 
the  apparatus  was  diminished. 


MISCELLANEOUS. 


Department  of  Science  and  Art. — In  our  number 
for  May  3rd,  1867,,  we  published  a  letter  from  a  corres¬ 
pondent  announcing  that  the  Council  of  Education  had 
offered  to  make  payments  to  science  teachers  to,  enable 
them  to  visit  the  Paris  Exhibition,  and  for  any  reports  or 
useful  suggestions  which  they  might  make  (in  respedt  to 
their  duties  or  teaching)  derived  from  the  study  of  the 
Exhibition,  and  offered  further  sums  of  £20,  £15,  and 
£10  for  the  best  of  such  reports  referring  to  instruction  in 
science.  We  now  learn  that  on  examining  the  reports 
sent  in,  it  appears  that  the  best  do  not  fulfil  the  conditions 
of  the  minute.  The  Lords  of  the  Science  and  Art  De¬ 
partment  have  therefore  made  special  grants  as  follows, 
viz.,  to  Mr.  Shore  of  Burnley,  and  Mr.  E.  A.  Davidson  of 
London,  £15  each  ;  and  to  Mr.  Mayer  of  Glasgow,  Dr. 
Wilson  of  Nottingham,  Rev.  B.  W.  Gibsone  of  London, 
and  Mr.  Bolam  of  Leith,  £10  each.  One  sedtion  of  Mr. 
Gibsone’s  prize  report  has  already  appeared  in  the 
Chemical  News. 

The  Atmosphere  of  the  Metropolitan  Railway. — 
The  attention  of  whatever  authorities  may  exist  for  the 
control  and  diredtion  of  railways  must  be  earnestly  in¬ 
voked  to  the  frightful  state  of  the  atmosphere — we  beg 
pardon  for  misusing  the  term — in  the  Metropolitan  Rail¬ 
way  tunnels.  Several  persons  died  in  these  shamefully 
negledted  passages  during  last  summer,  and,  if  one  is  to 
look  at  the  present  state  of  the  line,  they  died  in  vain. 
Something  was  done  or  said  to  have  been  done,  and 
scientific  witnesses  of  great  distinction  distinguished 
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themselves  by  re-assuring  the  public  mind  as  to  the  salu¬ 
brity  of  the  tunnels.  The  company  produced  their  own 
servants  in  such  blooming  states  of  health  that  some  folks 
were  expedted  to  reside  permanently  in  the  carriages  “  for 
the  benefit  of  the  air.”  Still,  however,  in  the  worst  part 
of  the  railway,  i.e.  from  King’s  Cross  to  Baker  Street,  the 
heat  is  often  so  great  that  perspiration  streams  over 
travellers’  faces,  and  the  effedt  of  the  want  of  ventilation 
is  so  painful  that  scores  drag  themselves  faintly  up  the 
steps  at  the  stations.  If  there  is  no  reason  why  the  atmo¬ 
sphere  of  a  coal-pit  should  be  maintained  in  London,  the 
tunnels  ought  to  be  properly  ventilated.  Two  or  three 
shafts  placed  after  the  manner  of  mines  with  furnaces  at 
their  feet  would  serve  the  purpose.  It  is  not  needful  to 
place  such  shafts  immediately  over  the  arch  and  in  the 
middle  of  the  highway,  but  some  wisely-seledted  spot 
would  suit  on  that  “  surplus  property,”  which  is  said  to 
be  worth  a  million,  and  to  be  in  the  hands  of  the  company. 
We  do  not  assert  that  the  company  adtually  possesses  so 
vast  an  estate  as  this  sum  of  a  million  would  imply,  but 
there  can  be  no  doubt, — 1,  that  it  can  afford  to  ventilate 
the  line  ;  2,  that  if  Parliamentary  authority  has  enabled  it 
by  compulsory  purchase  to  obtain  so  enormous  an  estate 
the  sooner  that  matter  is  inquired  into  the  better. — 
Athenceum. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”j 


Bulletin  de  V Academic  Imperiale  des  Sciences  de  St.  Petersbourg. 

January  13th,  1868. 

E.  Borsczow,  “On  the  Action  of  Nitrous  Oxide  on  Plantp.” 
Woronichin,  “  On  the  Influence  of  Chloride  of  Potassium  and  Chlo¬ 
ride  of  Sodium  on  the  Assimilation  and  Excretion  of  Metallic  Iron  by 
a  Dog.” 

Comptes  Rendus. 

June  1,  1868. 

Becquerel,  “  Fifth  Memoir  on  the  Theory  of  EleCtro-capillary 
Phenomena.  On  Separating  Diaphragms,  and  on  the  Influence  of 
Colouring  Matters.”  H.  Fizeau,  “  Second  Memoir  on  the  Expansion 
of  Solids  by  Heat.”  A.  Wurtz,  “  Note  on  the  Xylenols,  two  Isomeric 
Phenols.”  A.  W.  Hofmann,  “Contributions  to  the  Knowledge  of 
Persulphide  of  Hydrogen.”  Chapelas-Coulvier-Gravier,  “  On  the 
Meteoric  Showers  of  January,  1868.”  J.  Jamin  and  G.  Roger, 
“  On  Magneto-EleCtric  Machines.”  Jamin,  Amaury,  and  Descamps, 
“  On  the  Compressibility  of  Liquids.”  F.  Carre,  “  On  the  Illumina¬ 
ting  Power  of  the  various  Carbons  used  with  the  EleCtric  Light.” 
Flammarion,  “  Meteorological  Observations  taken  in  a  Balloon. 
Atmospheric  Currents.  Decrease  of  Temperature  according  to  the 
Height  attained.”  C.  Dareste,  “  On  the  Existence  of  Starch  in  the 
Yolk  of  Eggs.”  F.  Jolyet  and  A.  Cahours,  “On  the  Physiological 
Action  of  Methyl-aniline,  Ethyl-aniline,  and  Amyl-aniline,  as  com¬ 
pared  with  that  of  Aniline.” 

June  8,  1868. 

L.  Sauvage,  “  Further  remarks  apropos  of  A.  Houzeau’s  Papers  on 
the  Decomposition  of  Iodide  of  Potassium  by  Sulphuric  Acid.”  G.  B. 
Halford,  “  On  the  Condition  of  the  Blood  after  Death  occasioned  by 
the  Bite  of  a  Poisonous  Snake.”  Lamy  and  Des  Croizeaux,  “  Chemical, 
Optical,  and  Crystallographical  Researches  on  the  Salts  of  Thallium.” 

F.  P.  Le  Roux,  “  On  the  Adtion  of  the  Voltaic  Arc  on  Oxides  of  the 
Earths  and  Alkaline  Earths.”  F.  Cazin,  “On  the  Expansion  and 
Contraction  of  Saturated  Vapours.”  L.  Filhol,  “On  the  Use  of 
Nitroprusside  of  Potassium  as  a  Test  for  Alkalinity.  J.  Y.  Buchanan, 
“  On  Chloropropionic  Acid.”  C.  Saix,  “  Note  on  a  Process  for  the 
Artificial  Production  of  Diamonds.” 

Bulletin  de  VAcademie  Roy  ale  des  Sciences  de  Belgique. 

March  7,  1868. 

Stas,  “  Report  on  T.  Swarts's  Memoir  on  the  Transformation  of 
Saturated  Compounds  into  Non-saturated  Compounds.”  F.  Donny 
and  Szuch,  “  Note  on  the  Detection  of  Arsenic.”  T.  Swarts, 
“  Memoir  on  the  Transformation  of  Saturated  Compounds  into  Non- 
saturated  Compounds." 

Sitzungsberichtc  der  Kaiserlichcn  Akademie  der  Wissenschaften  zu 
Wien.  (M athematiscli-N aturwissenschaftliche  Classe.) 

November,  December,  1867. 

G.  Tschermak,  “  On  some  Minerals  from  Joachimstal,  Bohemia, 
and  Kremnitz,  Hungary.”  V.  von  Lang,  “  On  the  Crystalline  Form 
of  Anorthite,  from  the  Meteorite  which  fell  at  Juvenas,  France,  on  the 
15th  of  June,  1821. ’’ 


Poggendorff’s  Annalen  der  Physik. 

May  4,  1868. 

E.  Gerland,  “  On  the  Electro-motive  Force  developed  by  the 
Action  of  Water  on  certain  Metals.”  K.  Hofmann,  “  On  the  Double 
Decomposition  of  Saline  Solutions,  and  on  the  Density  and  Refractive 
Index  of  Saline  Solutions  of  Different  Degrees  of  Concentration.” 
M.  Schwanda,  “On  the  Action  of  the  High-Tension  Electricity 
developed  by  Holtz’s  Machine  on  Man.”  K.  W.  Knochenhauer, 
“  Researches  on  the  Theory  of  the  Electric  Current.”  G.  Krebs, 
“  Experiments  on  Ebullition.” 

Annalen  der  Chemie  und  Pharmacie. 

,  June,  1868. 

R.  Bunsen,  “  On  Rhodium.”  R.  Peltzer,  “  On  some  Substitution 
Products  of  Para-oxybenzoic.  Acid  and  Anisic  Acid.”  J.  Wislicenus 
and  J.  Stadnicki,  “On  Pyrotritartaric  Acid,  a  new  Acid  produced  by 
the  Dry  Distillation  of  Tartaric  Acid.”  F.  Beilstein  and  A. 
Kuhlberg,  “  On  Isomerism  in  the  Benzoic  Series.  Isomeric  Dichlor- 
toluols  and  Trichlortoluols.”  W.  Morkownikoff,  “On  Acetonic 
Acid.”  O.  Hesse,  “  On  Conchinine.” 

Supplement. 

H.  Schiff,  “  On  Oxyaldine  and  Thialdine.”  A.  Horstmann,  “  On 
the  Relations  between  the  Atomic  Weight  and  Specific  Gravity  of 
Elastic  Fluids.  On  the  Vapour  Density  of  Sulphide  of  Ammonium.” 

Annalcs  de  Chimie  ct  de  Physique. 

June,  1868. 

E.  Mascart,  “  On  the  Indices  of  Refraction  of  various  kinds  of 
Optical  Glass.”  C.  Matteucci,  “Physico-Chemical  Researches  on 
Electro-Physiology.”  E.  A.  Bourgoin,  “On  the  Electrolysis  of 
Organic  Acids  and  their  Salts.” 

Bulletin  de  la  Societe  d'Encouragemcnt. 

March,  1868. 

Chevallier,  “  Note  on  Mittenzwey’s  ‘  Artificial  Saffron.’  "TrouVe, 
“  On  some  Miniature  Voltaic  Apparatus,” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

741.  J.  Lewthwaite,  Woburn  Place,  Middlesex,  “  Improvements  in 
treating  the  material  known  as  ‘  parkeseine,’  and  in  applying  it  to 
various  useful  and  ornamental  purposes.” — Petition  recorded  March  4, 
1868. 

1696.  J.  J.  Harrop,  Manchester,  and  W.  Corbett,  Clayton,  near 
Manchester,  “  Improvements  in  the  production  of  iron  and  steel  from 
ores  and  from  waste  products  containing  iron,  as  in  cases  of  hammer 
slag,  forge  cinder,  and  the  residue  arising  from  the  manufacture  of 
sulphuric  acid  from  iron  pyrites.” — May  23,  1868. 

1849.  A.  Prince,  Trafalgar  Square,  Middlesex,  “  Improvements  in 
the  manufacture  of  metal  castings.” — A  communication  from  E. 
L.  Brown,  Philadelphia,  Penn,  U.S.A. — June  5,  1868. 

1945.  C.  E.  Schwartz,  Aske  Street,  Hoxton,  Middlesex,  “  An  im¬ 
proved  mode  of,  and  means  for,  obtaining  crystal  brocatel  colours.”— 
June  13,  1868. 

1948.  L.  S.  Thomassin,  Rue  d’Enghien,  Paris,  “  Improvements  in 
the  process  of,  and  apparatus  for,  producing  combustible  and  illumi¬ 
nating  gas.” — June  15, 1868. 

1972.  A.  M.  Clark,  Chancery  Lane,  “  Improvements  in  the  purifi¬ 
cation  of  ceramic,  vitrifiable,  and  other  matters,  as  also  of  the  crucibles, 
furnaces,  or  vessels  used  for  containing- the  same.” — A  communication 
from  L.  Clemandot  and  E.  Rousseau,  Boulevart  St.  Martin,  Paris. — 
June  17,  1868. 

1980.  C.  Hengst,  andH.  Watson,  Fulham,  Middlesex,  “An  improved 
mode  of,  and  means  for,  manufacturing  gas  for  lighting  and  heating 
purposes.” — June  18,  1868. 

2034.  J.  Mitchell,  Bradford,  Yorkshire,  “Improvements  in  fur¬ 
naces.” — June,  24,  1868. 

2045.  E.  Lever,  Denton,  Lancashire,  “  Certain  improvements  in 
the  preparation  or  coating  of  woven  fabrics  which  are  to  be  subse¬ 
quently  rendered  liquid  proof  or  non-inflammable.” 

2048.  Rev.  H.  Highton,  M.A.,  Brighton,  Sussex,  “  Improvements 
in  the  manufacture  of  artificial  stone  or  slate,  and  in  colouring  the 
same.” — June  25,  1868. 

2061.  L.  Thomas,  Leadenhall  Street,  London,  “  A  new  or  improved 
apparatus  to  be  used  along  shore,  for  the  distillation  of  pure  water 
from  salt  water  or  water  impregnated  with  earthly  or  other  matters." 
—June  26,  1868. 

2065.  P.  R.  Hodge,  Adam  Street,  Adelphi,  Middlesex,  “  Improve¬ 
ments  in,  and  application  of,  the  use  of  hydrocarbonaceous  fluids  in 
combination  with  highly  attenuated  or  super-heated  steam  for  the 
purposes  of  smelting,  melting,  reheating,  and  working  of  metals,  glass, 
porcelain,  or  calcareous  materials.” 

2067.  J.  Braggs,  High  Holborn,  Middlesex,  and  F.  Braby,  Cam¬ 
berwell,  Surrey,  “  Improvements  in  the  extrication  and  condensation 
of  ammonia,  and  in  the  manufacture  of  ammoniacal  salts." 

2072.  W.  F.  Deane,  Farnworth,  near  Bolton,  Lancashire,  “  Im¬ 
provements  in  obtainining  oxide  of  manganese  from  a  certain  residual 
product  of  the  manufacture  of  chlorine.”— June  27, 1868. 
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2108.  L.  Francis,  New  York,  U.S.A.,  “Improved  compositions  ap¬ 
plicable  to  printing  purposes  and  to  the  manufacture  of  printing 
materials  and  the  production  of  emery  cloth,  artificial  hones,  and  other 
polishing  surfaces.” 

2112.  J.  E.  Poynter,  Glasgow,  N.B.,  and  T.  L.  Patterson,  Greenock, 
Renfrewshire,  N.B.,  “  Improvements  in  obtaining  or  manufacturing 
saltpetre,  iodine,  and  bromine.” — July  2,  1868. 

2134.  A.  Fryer,  Manchester,  “  Improvements  in  the  concentration 
and  treatment  of  saccharine  and  saline  solutions,  and  in  apparatus 
employed  therein.” — July  4,  1868. 

NOTICES  TO  PROCEED. 

662.  W.  Weldon,  Park  Villa,  West  Hill,  Highgate,  Middlesex, 
“  Improvements  in  the  regeneration  from  chlorine  residues  of  oxides 
of  manganese  suitable  for  use  again  in  the  manufacture  of  chlorine, 
and  capable  of  being  applied  also  to  other  purposes. ’’^-Petition 
recorded  Feburary  27,  1868. 

753.  C.  Schinz,  Faubourg  de  Saverne,  Strasbourg,  France,  “A 
process  for  the  partial  elimination  of  the  nitrogen  from  the  products 
of  combustion,  and  furnaces  and  apparatus  connected  therewith.” — 
March  4,  1868. 

goi.  W.  E.  Gedge,  Wellington  Street,  Strand,  Middlesex,  “  Im¬ 
proved  fuel,  by  the  use  of  which  the  kindling  of  fires  will  be  greatly 
facilitated.” — A  communication  from  K.  N.  Legendre,  Passage  des 
Petites  Ecuries,  Paris. — March  17,  1868. 

1519.  J.  Norman,  Glasgow,  N.B.,  “  Improvements  in  calcining, 
burning,  or  Oxidising  ores,  minerals,  metals,  and  other  substances,  and 
in  reducing  oxides  and  salts  of  metals  and  other  substances,  and  in 
apparatus  for  these  purposes.” — May  9, 1868. 

1839.  W.  Firth,  Burley  Wood,  near  Leeds.  “  Improvements  in 
deodorising  petroleum  and  other  oils.” — June  4,  1868. 

i860.  J.  Dewar,  M.D.,  “  Improvements  in  preserving  and  arresting 
decay  in  certain  vegetable  substances  for  the  purposes  of  food  and 
manure.” — June  6,  1868. 

1940.  K.  Maltster,  Pall  Mall,  Westminster,  “  An  improved  mixture 
or  compound  for  cleaning  gloves  and  other  articles.” — June  13,  1868. 


NOTES  AND  QUERIES. 


Aurine. — Printing  Ink. — Noticing  Dr.  Adriani’s  remarks  on 
rosolic  acid,  I  have  -tried  unsuccessfully  to  obtain  the  dry  orange  pig¬ 
ment  of  which  he  speaks.  I  first  made  a  hot  strong  solution  of  car¬ 
bonate  of  soda  and  saturated  it  with  aurine  cake,  and  then  mixed 
slowly  a  strong  solution  of  alum  until  the  reaction  ceased.  I  obtained, 
by  washing  the  precipitate,  a  fine  scarlet  lake,  but  on  drying  slowly  it 
became  a  dirty  pink-tinted  alumina,  which  becomes  scarlet  again  by 
damping,  and  the  dirty  tint  again  when  dry.  The  reason  aurine  solu¬ 
tion  is  not  used  as  red  ink  is  because  roseine  cake  is  soluble  in  cold 
water,  and  gives  a  much  brighter  colour.  Roseine  pigments, 
when  kept  in  a  shady  room,  are  almost  permanent,  but  two  days’ 
exposure  to  sun  and  night  air  will  thoroughly  decompose  the  aurine 
colour.  Nearly  all  black  printing  ink  is  now  made  of  rosin  oil. — 
R.  G.  B. 


TO  CORRESPONDENTS. 


***  Vol  xvii.  of  the  Chemical  News,  containing  a  copious  index,  is 
now  ready  price  iis.,  by  post  ns.  6d.,  handsomely  bound  in  red 
cloth,  gold  lettered.  The  cases  for  binding  may  be  obtained  at  our 
Office,  price  is.  6d.  Subscribers  may  have  their  copies  bound  for 
2s.  6d.,  if  sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is. 

D.  Powell. — Such  a  book  as  you  require  is  in  preparation,  and  will 
shortly  be  published  by  Messrs.  Longmans. 

M.A.B. — “  The  Philosophy  of  Pie-juice  ’’will  not  bear  very  close 
criticism.  The  cup  we  understand,  but  the  explanation  given  in  the 
following  sentence  has  no  sufficient  foundation: — “No  amount  of 
sugar  will  sweeten  fruit  after  it  is  cooked,  for  the  sugar  and  the  acid 
will  not  then  amalgamate.  When  the  sugar  is  placed  in  the  pie  before 
baking,  as  it  always  ought  to  be,  the  chemical  adtion  of  the  heat 
favours  the  effeft  of  the  sugar  upon  the  fruit,  the  acidity  is  neutralised, 
and  an  agreeable  amalgamation  takes  place,  which  can  never  be  pro¬ 
duced  by  an  after  addition  of  sugar  to  the  pie.” 

W.  B. — The  cap  evidently  fitted,  but  our  remarks  about  indistindt 
writing  were  addressed  to  another  correspondent  writing  under  the 
same  initials.  The  modes  of  analysing  quantitatively  and  qualita¬ 
tively  commercial  white  lead  and  zinc  white  are  too  simple  to  be 
worth  inserting  a  query  for  them  in  onr  columns.  Any  modern  book 
on  analysis  will  give  you  sufficient  information  to  enable  you  to 
devise  a  process  best  fittedjto  your  special  case. 

C.  Crawford. — There  is  no  discrepancy.  It  is  entirely  an  arbitrary 
matter  whether  you  write  the  N  first  in  ammonia,  with  Muller  and 
Hofmann,  or  the  H  first,  with  Roscoe,  Williamson,  and  Frankland. 

Communications  have  been  received  from  R.  G.  Bennett  (with  en¬ 
closure);  J.  Hirsch,  Ph.D.,  Chigago  (with  enclosure)  ;  C,  Crawford 
(with  enclosure) ;  W.  Bees  (with  enclosure) ;  Mrs.  Baines  (with  en¬ 
closure);  W.  Walker;  G.  Andrews  ;  M.  Hodgkinson  (with  enclosure) ; 
Dr.  Letheby  ;  D.  Powell  ;  Major  F.  T.  Rickard  ;  J.  Winterbottom  ; 
D.  Forbes,  F.R.S.  (with  enclosure) ;  G.  F.  Rodwell  (with  enclosure) ; 
Ellis  Jones  (with  enclosure);  W.  P.  Wilson  ;  Dr.  Sheridan  Muspratt ; 
G.  Wharton  Simpson;  W.  Symes  (with  enclosure) ;  A.  H.  Berger; 
Capt.  Hitching ;  J.  Ireland,  Jun. ;  Rev.  B.  W.  Gibsone,  M.A. ;  Castle 
and  Lamb. 
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DR.  REIMANN’S  HANDBOOK  OF  ANILINE. 

Now  ready,  in  8vo.  with  5  Woodcuts,  price  10s.  6d. 

n  Aniline  and  its  Derivatives  ;  a  Treatise  on 

the  Manufadture  of  Aniline  and  Aniline  Colours.  By  M. 
Reimann,  Ph.D.,  L.A.M.  To  which  is  appended  the  Report  on  the 
Colouring  Matters  derived  from  Coal  Tar  shown  at  the  French  Exhi¬ 
bition  of  1867,  by  Dr.  Hofmann,  F.R.S.,  and  Messrs.  De  Laire  and 
Girard.  Revised  and  edited  by  William  Crookes,  F.R.S.,  & c. 

London :  Longmans,  Green,  and  Co.,  Paternoster  Row. 

- - - - ~f - - 

Now  ready,  price  2s.  6d. 

A/W'hat  should  we  Drink  ?  An  Inquiry.  Sug- 

^  *  gested  by  Mr.  Beckwith’s  “Pradtical  Notes  on  Wine*^’  By 
James  L.  Denman. 

Longmans,  Green,  and  Co.,  Paternoster  Row. 


MR.  H.  BAILLIERE’S  CHEMICAL  PUBLICATIONS. 

1. 

In  2  vols.,  8vo.,  price  36s. 


A  Complete  Pradtical  Treatise  on  Fuel,  and  its 

Application  to  the  Production  of  Heat  and  Light.  Illustrated 
with  433  Woodcuts  and  6  Lithographic  Plates,  forming  the  First  Part 
of  KNAPP’S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  RICHARDSON  and  HENRY  WATTS. 

11. 


In  3  vols.,  8vo.,  price  £4.  10s.,  by  the  same  Authors. 

A  Complete  Pradtical  Treatise  on  Acids, 

■*-  Alkalies,  and  Salts  :  their  Manufadture  and  Application.  Illus¬ 
trated  with  759  Woodcuts  and  5  Lithographic  Plates. 


in. 

Lately  Published,  in  8vo.,  price  36s. 

Chemical  Technology,  by  Dr.  Thomas 

Richardson  and  Henry  Watts,  Esq.,  F.R.S.,  &c.  Part  V. 

Contents. — Prussiate  of  Potash,  Oxalic  Acid,  Tartaric  Acid,  and 
the  Tartrates  of  Potash,  Citric  Acid. 

Appendix  A  containing  additional  information  on  Sulphur,  Sulphuric 
Acid,  Bisulphide  of  Carbon,  Chloride  of  Sodium,  Soda,  Hydrochloric 
Acid,  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium,  Magnesium, 
Soluble  Stannates,  Arseniate  of  Soda,  Silicates  of  Potash  and  Soda., 
Chlorate  of  Potash,  Phosphorus,  Lucifer  Matches,  Hyposulphite  of 
Soda,  Boracic  Acid,  Soluble  Phosphates,  Nitrate  of  Soda,  Gunpowder, 
Gun-cotton,  Nitroglycerine,  and  Prussiate  of  Potash. 

Appendix  B,  containing  Abstracts  of  Specifications  of  Patents  re¬ 
lating  to  the  materials  and  processes  described  in  this  and  previous 
volumes. 

Appendix  C,  Tables  connected  with  these  processes. 

Appendix  D,  a  Collection  of  Documents  on  Patent  Rights. 

A  detailed  Prospectus  may  be  had  on  application. 

H.  Bailliere,  219,  Regent  Street,  London. 

***  Mr.  Bailliere  continues  to  receive  all  the  New  Foreign  Books  on 
Chemistry  and  the  kindred  Sciences.  ' 


New  and  Cheaper  Edition,  thoroughly  revised,  in  one  volume 
Demy  8vo.,  pp.  780,  price  12s.  6d. 


TTmanuel  Swedenborg:  his  Life  and  Writings. 

■*-/  By  WILLIAM  WHITE. 


Wherein  the  History,  the  DoCtrines,  and  the  other-world  Experiences 
of  the  great  Swede  are  concisely  and  faithfully  set  forth ;  also  the 
singular  Origin  and  Condition  of  the  Swedenborgian  SeCt. 

The  volume  is  [illustrated  with  four  exquisite  Steel  Engravings 

by  Mr.  C.  H.  Jeens. 

Athen.eum. — “  We  are  not  prepared  to  agree  with  Mr.  White, 
either  in  his  reasoning  or  his  estimate  of  his  subject,  but  we  can 
truly  say,  that  so  well  arranged  and  impartial  an  exposition  of 
the  Swedenborgian  question  has  not  been  given  to  the  world  until 
now.” 

Simpkin,  Marshall,  &  Co. 


In  One  Vol.,  fcap.  Svo,  price  3s.  6d. 

An  Introduction  to  Chemical  Philosophy, 

according  to  Modern  Theories,  by  ADOLPHE  WURTZ,  F.R.S. 
Translated  and  Edited  by  WILLIAM  CROOKES,  F.R.S.,  &c. 

“  A  little  work  of  singular  merit,  and  appearing  at  a  most  opportune 
period  ;  it  gives  a  remarkably  clear  expose  of  the  changes  taking  place 
in  chemical  nomenclature,  with  the  reasons  for  their  adoption." — 
Medical  Times  and  Gazette. 

London :  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  E.C. 
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THE  CHEMICAL  NEWS. 

Vol.  XVIII.  No.  452. 


NOTES  ON  CERTAIN  ABSORPTION  SPECTRA. 

By  Dr.  J.  EMERSON  REYNOLDS, 

Keeper  of  the  Minerals  and  Analyst  to  the  Royal  Dublin  Society,  &c 


The  following  notes  are  the  result  of  some  observations 
made  during  the  past  four  years,  on  the  manner  in  which 
certain  coloured  liquids  ad:  on  transmitted  light.  This 
subjed  has  already  received  much  attention  from  the  late 
Sir  David  Brewster,  Sir  W.  Herschel,  Dr.  Gladstone,  and 
others  ;  but  it  remained  for  Professor  Stokes,  of  Cambridge, 
to  give  it  an  unusual  degree  of  interest  by  the  use  of  the 
spedrum  analytical  method  in  his  valuable  researches  on 
the  colouring  matter  of  blood.  Still  more  recently  Mr. 
Sorby  has  applied  the  spedroscope  to  the  microscope,  and 
thereby  materially  facilitated  the  accurate  investigation  of 
minute  blood  stains  or  other  coloured  spots. 

In  the  present  paper  are  noted  cases  in  which  I  have 
applied  the  method  of  spedrum  analysis  as  a  sort  of 
crucial  test  of  the  tenability  of  certain  received  opinions. 

I  have  also  used  it  in  examining  the  murexides  and  some 
of  the  coloured  woods  ;  the  latter  more  particularly  with 
a  view  to  determine  certain  points  relative  to  their 
colorific  principles,  and  to  their  detedion  when  used  as 
adulterants  in  spirituous  solutions.  On  the  latter  point 
much  has  been  already  written  by  others,  and  little  can 
be  added  to  that  which  is  now  well  known,  nevertheless  I 
give  my  notes  on  the  subjed,  as  they  were  made  at  a  time 
when  a  very  small  share  of  attention  had  been  given  to 
the  matter. 

The  apparatus  which  I  employ  consists  of  a  small  pen¬ 
tagonal  box,  in  one  side  of  which  is  fitted  a  brass  tube, 
about  eight  inches  long ;  at  the  free  end  of  the  latter  is 
placed  a  slit,  adjustable  by  means  of  a  screw,  and  at  the 
other  extremity  a  plano-convex  lens  is  so  arranged  that 
the  slit  shall  be  in  its  principal  focus.  The  rays  of  light, 
transmitted  by  the  aperture,  are  rendered  parallel  by  the 
lens,  and  then  pass  through  a  bisulphide  of  carbon  prism 
(refrading  angle  =  59°),firmly  fixed  in  the  box.  The  spedrum 
of  the  light  examined  is  then  seen  on  looking  through  the 
second  face  of  the  prism.  If  the  apparatus  be  pointed  at 
a  bright  cloud,  and  the  slit  adjusted,  the  chief  solar  lines 
of  Fraunhofer  can  be  easily  seen  with  the  naked  eye. 
When  the  light  is  made  to  pass  through  a  coloured  liquid 
contained  in  a  test  tube,  and  the  latter  placed  before  the 
slit,  we  most  conveniently  observe  the  charaderistic  ab¬ 
sorption  spedrum  of  the  substance  examined.  Professor 
Stokes  has  already  fully  drawn  attention  to  the  distindion 
to  be  made  between  the  produdion  of  charaderistic  bands 
in  the  spedrum  and  the  mere  absorption  of  certain  colours. 
In  some  cases  this  is  a  question  of  dilution  ;  in  others, 
where  no  bands  are  developed  under  any  circumstances, 
the  complementary  colours  are  then  simply  wanting. 
Thus,  permanganate  of  potassium,  when  in  dilute  solution, 
gives  five  beautiful  absorption  bands  in  the  green ;  but,  if 
the  liquid  be  concentrated,  the  centre  of  the  spedrum  is 
cut  out,  but  no  bands  are  observed.  On  the  other  hand, 
the  purple  colouring  matter  of  most  flowers,  when  in 
strong  solution,  produces  almost  the  same  degree  of 
general  absorption  as  the  permanganate  ;  but,  if  diluted,  no 
bands  are  apparent,  the  centre  of  the  spedrum  being  then 
merely  weakened. 

It  is  curious  to  remark,  in  examining  the  nature  of  the 
light  transmitted  by  coloured  solutions,  the  inverse  re¬ 
lation  sometimes  observed  to  exist  between  the  absorptive 
effed  which  a  given  liquid  exerts  on  the  spedrum  and  the 
intensity  of  its  colour.  We  are  all  familiar  with  cases  of 
very  dilute  and  slightly  coloured  solutions,  such  as  those  of 
permanganate  of  potassium,  or  nitrate  of  didymium,  which 
give  rise  to  charaderistic  and  strongly  marked  bands 


but  cases  the  reverse  of  these  are  not  often  met  with.  In 
the  colouring  matter  of  the  common  blackberry,  however, 
we  find  a  body  which,  under  different  conditions,  will 
exhibit  either  phenomenon  ;  but  it  must  be  premised  that 
no  distind  bands  are  produced.  If  an  aqueous  solution  of 
the  colouring  matter  be  examined  with  the  spedrum 
apparatus,  the  liquid,  though  of  a  pale  purplish  red  tint, 
will  be  found  to  absorb  very  strongly  the  central  portion 
of  the  spedrum,  commencing  near  d,  and  shading  off  near 
f  ;  in  rather  dilute  solutions  a  trace  of  a  band  may  be  dis¬ 
tinguished  on  the  confines  of  the  least  refrangible  end  of 
the  dark  space.  With  the  alcoholic  solution,  however, 
the  case  is  different ;  its  colour  is  a  magnificent  purple, 
and  much  more  intense  than  the  aqueous  decodion  ;  but 
its  effed  on  the  spedrum  is  very  much  less  marked,  though 
the  light  adually  absorbed  is  of  nearly  exadly  the  same 
degree  of  refrangibility  as  in  the  first  instance. 


B  D  E  b  F  G 


Coloured  Derivative  of  Opianic  Acid. — By  dehy¬ 
drating  opianic  acid,  Professor  Anderson  produced  a 
colouringmatter  undistinguishable  chemically  from  madder 
alizarin.  On  removing  four  atoms  of  water  from  the  acid 
we  get  the  formula  of  alizarin  according  to  the  best 
analyses,  thus  : — 

CioHio05  —  2H3O  =  GioPIfiOjj 

V - Y — ^  '  1 — ^ 

Opianic  Acid.  Alizarin. 

This  was  a  case,  therefore,  peculiarly  suitable  for  exami¬ 
nation  by  the  optical  method. 

Opianic  acid  was  prepared  by  Matthiessen  and  Foster’s 
process,  i.e.,  by  the  adion  of  manganic  oxide  on  narcotine. 
This  base,  as  is  well  known,  gives  rise,  when  oxidised,  to 
cotarnine  and  opianic  acid,  thus  : — 

C22H23NO7  4-  O  =  C12H13NO3  -j-  C10H10O5 

Narcotine.  Cotarine.  Opianic  Acid. 

The  pure  and  dry  acid  was  dissolved  without  heat  in 
some  concentrated  sulphuric  acid,  and  the  solution 
allowed  to  stand.  Gradually  the  liquid  became  coloured, 
and  simultaneously  bands  appeared  crossing  the  spedrum 
of  the  transmitted  light.  The  maximum  of  clearness  and 
intensity  was  reached  after  four  hours’  standing  at  the 
ordinary  temperature,  and  continued  for  several  days. 

The  spedrum  observed  is  shown  at  Fig,  2  ;  it  is  marked 
by  a  very  dark  band  on  d,  sharp  at  its  least  refrangible 
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side,  but  shading  off  into  the  green.  Another  band  on  f 
can  be  seen,  but  it  is  not  well  marked,  since  the  rest  of 
the  spedtrum  is  almost  wholly  cut  off  beyond  this  point. 
In  addition  to  the  bands  and  shading,  strong  red  fluor¬ 
escence  was  observed.  This  colouring  matter  likewise 
gives  the  madder  tints  with  mordants  ;  but  these  com¬ 
pounds  do  not  present  any  characters  worthy  of  special 
notice. 

When  the  spedtrum  of  Anderson’s  alizarin  is  compared 
with  that  of  the  true  madder  alizarin,  under  like  conditions 
(see  Fig.  1),  it  will  be  seen  how  thoroughly  distindt  they 
are  in  optical  properties,  though  so  nearly  identical  in 
their  chemical  relations. 

Rufigallic  Acid. — The  striking  parallelism  in  many 
physical  and  chemical  properties  known  to  exist  between 
madder  alizarin  and  rufigallic  or  parellagic  acid  rendered 
the  comparison  of  the  absorption  spedtra  of  the  two 
bodies,  under  similar  conditions,  a  matter  of  considerable 
interest. 

Rufigallic  acid  was  prepared  by  digesting  a  solution  of 
gallic  acid  in  five  times  its  weight  of  concentrated  sul¬ 
phuric  acid  at  a  gentle  heat  for  a  sufficient  time.  The 
purple-red  liquid  was  then  slowly  poured  into  a  consider¬ 
able  quantity  of  cold  water.  A  brown  flocculent  deposit 
was  thus  produced ;  this  was  colledted,  washed  with 
boiling  water,  and  dried.  Repeated  re-solution  in  sul¬ 
phuric  acid  and  precipitation  by  water  rendered  this  pure. 
With  alkaline  carbonates  and  alum,  dull  purple  liquids 
were  obtained.  By  careful  sublimation  the  powder  may 
be  made  to  yield  beautiful  orange-yellow  crystals,  very 
strongly  resembling  alizarin  of  madder  prepared  by  a 
similar  process.  As  in  the  latter  case,  a  large  portion  of 
carbonaceous  residue  likewise  remains  behind. 

When  the  light  transmitted  by  a  sufficiently  dilute 
solution  of  rufigallic  acid  in  oil  of  vitriol  is  examined  with 
a  prism,  the  very  characteristic  spectrum  represented  at 
Fig.  3  is  observed.  The  two  least  refrangible  bands  are 
those  most  strongly  marked  when  the  sun  is  the  source 
of  light ;  while  the  remaining  two,  of  higher  refrangibility, 
are  only  easily  observed  with  artificial  light.  It  is  curious 
to  remark  here,  that  if  a  very  weak  sulphuric  solution  of  the 
rufigallic  acid  be  heated  sufficiently,  the  absorption  bands 
disappear,  but  become  again  visible  as  the  liquid  cools. 

The  solution  of  the  acid  in  carbonate  of  sodium  is 
reddish  brown,  and  simply  cuts  off  the  most  refrangible 
portion  of  the  spedtrum,  commencing  at  E  ;  with  ammonia 
a  dirty  purple-red  liquid,  which  weakens  that  portion  of 
the  spectrum  more  refrangible  than  F.  Alum  gives  with 
rufigallic  acid  a  solution  of  a  fine  purple  colour,  which 
absorbs  much  light  between  d  and  F,  leaving  both  ends  of 
the  spedtrum  clear.  These  readtions  are  remarkably 
different  from  those  afforded  by  madder  alizarin. 

A  similar  series  of  experiments  was  made  with  the 
crystalline  sublimate  obtained  from  the  amorphous  rufi¬ 
gallic  acid,  but  the  results  were  identical  with  those  just 
described ;  we  may  therefore  state  that  rufigallic  acid 
sublimes  unchanged. 

Murexides. — The  uric  acid  and  caffeine  murexides  are 
so  closely  allied  in  chemical  constitution,  as  well  as  in 
many  of  their  physical  properties,  that  it  appeared  to  be 
a  matter  of  interest  to  compare  the  adtion  of  the  mag¬ 
nificently  coloured  aqueous  solutions  of  each  body  on 
transmitted  light. 

Uric  acid  murexide  was  prepared  by  the  adtion  of 
ammonia  or  a  mixture  of  alloxan  and  alloxantin,  and  the 
caffeine  derivative  by  treating  amalic  acid  with  ammonia. 
The  prismatic  analysis  of  the  light  transmitted  by  the 
aqueous  solution  of  each  did  not  show  any  marked,  differ¬ 
ence  in  their  optical  properties.  In  both  cases  the 
spedtrum  was  found  to  be  much  weakened  in  the  green, 
but  no  bands  were  observed.  On  the  addition  of  a  little 
hydrate  of  potassium,  the  solution  of  uric  acid  murexide 
changed  to  a  violet  tint,  but  its  adtion  on  the  spedtrum 
was  not  very  perceptibly  altered.  A  mineral  acid  dis¬ 
charged  the  colour  from  the  original  liquid.  The  solution 
of  the  caffeine  compound,  on  treatment  with  hydrate  of 


potassium,  is  simply  weakened  in  colour,  but  it  does  not 
absorb  light  differently.  The  presence  of  a  free  acid  does 
not  diminish  the  intensity  or  alter  the  tint  perceptibly. 

It  was  found,  in  prosecuting  these  experiments, 
that  when  either  murexide  was  prepared  by  a  process 
different  from  those  above-mentioned,  that  produdt  exerted 
the  same  adtion  on  the  spedtrum,  but  the  relations  to  re¬ 
agents  were  materially  altered.  We  therefore  learn  that 
the  two  murexides  remarkably  resemble  each  other  in 
optical  as  well  as  in  general  characters  ;  so  that,  when 
prepared  by  similar  methods,  they  do  not  differ  from  each 
other  in  any  important  point  more  than  will  two  samples 
of  the  same  murexide,  when  both  have  been  produced  by 
different  processes. 

I  may  now  mention  a  curious  result  obtained  when 
applying  the  murexide  test  in  a  peculiar  way  to  a  solution 
known  to  contain  pure  caffeine.  The  liquid  was  acidu¬ 
lated  with  hydrochloric  acid,  warmed,  and  then  a  crystal 
of  chlorate  of  potassium  dropped  in  ;  after  digesting  for  a 
sufficient  time,  the  whole  was  allowed  to  cool,  and  some 
strong  solution  of  ammonia  carefully  poured  into  the  test- 
tube,  so  that  the  column  of  specifically  lighter  liquid 
might  float  on  the  test  solution.  This  was  then  left  at 
rest  for  twenty-four  hours,  at  the  end  of  which  time  the 
two  liquids  were  found  to  have  partially  mingled,  and 
produced  a  purple-red  solution,  which  on  prismatic  ex¬ 
amination  was  observed  to  cut  off  two  sharp  bands  in  the 
spedtrum,  as  represented  in  Fig.  4.  May  we  not  infer 
from  the  results  of  these  experiments  that  uric  acid  and 
caffeine  are  each  capable  of  yielding  several  different 
coloured  products  ? 

Logwood. — The  light  transmitted  by  the  aqueous  de¬ 
codtion  of  the  wood  of  Hczmatoxylum  Campechianum  when 
analysed  by  the  prism  gives  the  peculiar  spedtrum  repre¬ 
sented  at  Fig.  5.  This  shows  a  strongly  marked  absorp¬ 
tion  band  but  little  more  refrangible  than  the  solar  line  d, 
the  side  next  to  the  fixed  line  being  shai^ly  defined,  but 
the  second  edge  shades  off  gradually  to  near  e.  A  very 
marked  diminution  of  light  is  observed  in  the  higher 
portions  of  the  spedtrum,  commencing  about  f  ;  the 
intervening  green  space  is  also  somewhat  obscured.  With 
carbonate  of  ammonium  the  solution  is  of  purple-red 
colour,  but  the  band  beyond  d  remains  unchanged  ;  a  new 
band,  however,  appears,  rather  faintly  marked,  midway 
between  b  and  f  ;  the  remaining  portions  of  the  spedtrum 
are  much  less  weakened  than  in  the  last  case.  When  the 
solution  of  the  colouring  matter  is  warmed  with  alum,  the 
band  near  d  is  alone  apparent,  the  rest  of  the  spedtrum 
being  nearly  free  from  shade,  with  the  exception  of  a 
slight  absorption,  extending  from  the  least  refrangible 
edge  of  the  band  to  midway  between  c  and  d  ;  this  is  the 
point  from  which  all  light  is  observed  to  be  cut  off  in  the 
very  strong  solution.  These  are  the  most  striking  re- 
adtions  of  the  aqueous  decodtion.  The  alcoholic  tindture 
of  logwood  is  pale  yellow,  and  simply  absorbs  the  blue 
rays  from  about  b,  leaving  the  remainder  of  the  spedtrum 
unchanged.  If  to  the  alcoholic  liquid  a  drop  of  caustic 
ammonia  be  added,  a  magnificent  purple-red  colour  is 
produced  ;  this  solution  gives  the  single  absorption  bands 
just  beyond  d  very  strongly  marked,  and  leaves  both  ends  of 
the  spedtrum  perfedtly  clear  and  bright.  In  weak  spirituous 
solutions  of  the  colouring  matter  other  chemical  agents 
readt  in  nearly  the  same  way  as  in  the  aqueous  decodtion. 

Pure  colourless  haematoxylin  (C8HI403),  when  allowed 
to  oxidise  by  contadt  with  the  air  affords  a  solution  which 
readts  in  precisely  the  same  way  as  the  aqueous  infusion 
of  the  dyewood. 

Brazil  Wood. — The  aqueous  infusion  of  the  wood  of 
the  Lima  variety  of  Cassalpina  crispa*  is  of  a  pale 
brownish  yellow  colour,  and  adts  in  a  remarkable  manner 
on  the  light  which  it  transmits.  Fig.  6  represents  the 
absorption  which  it  produces  in  the  spedtrum.  The  first 
or  least  refrangible  band  is  strongly  marked,  but  the 
second  is  lighter,  and  rendered  less  evident  by  the  con- 


Pernambuco  wood  gives  similar  readtions. 
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siderable  weakening  of  the  spectrum  beyond  it.  The 
addition  of  a  dilute  acid  but  little  alters  the  colour  of  the 
solution  ;  but.  on  examining  with  the  prism,  it  is  now 
seen  to  produce  but  one  ill-defined  band,  intermediate  in 
situation  between  D  and  E.  On  the  addition  of  a  small 
quantity  of  caustic  ammonia  to  the  infusion,  the  liquid 
changes  to  a  fine  ruby-red  colour;  it  then  absorbs  the 
single  band  on  the  confines  of  the  green,  as  represented 
in  Fig.  7,  while  both  ends  of  the  spectrum  are  perfedly 
bright  and  clear.  When  alum  is  warmed  with  the  aqueous 
infusion,  the  charaderistic  bands  before  apparent  are  re¬ 
placed  by  a  general  absorption  of  the  green  rays.  The 
alcoholic  tindure  of  Brazil  wood  affords  precisely  the 
same  readions.  Chevreul  was,  I  believe,  the  first  to 
separate  a  red  crystalline  substance  from  Brazil  wood  ; 
to  this  body  he  gave  the  name  Brazilin,  as  he  supposed 
it  to  exist  ready  formed  in  the  tree.  Preisser,  however, 
some  years  later,  showed  that  colourless  crystals  can  be 
obtained  from  the  alcoholic  extrad  by  agitating  it  with 
hydrate  of  lead  and  subsequently  decomposing  the  re¬ 
sulting  compound  with  hydrosulphuric  acid.  The 
colourless  substance  so  prepared  he  named  Brazilin 
(CgHI403),  and  Chevreul’s  red  compound  Brazilein 
(Ci8H2807).  Notwithstanding  the  doubts  entertained  of 
the  accuracy  of  Preisser’s  statements,  I  must  say  that  I 
have  succeeded  in  preparing  a  nearly  colourless  substance 
from  Brazil  wood  by  Preisser’s  process,  which,  when  dis¬ 
solved  and  treated  with  ammonia  with  exposure  to  the  air, 
gave  a  coloured  solution  which  aded  upon  transmitted  light 
in  a  similar  manner  to  the  ordinary  infusion  of  the  wood. 
Of  course  the  corroboration  of  Preisser’s  results  in  this 
diredion  in  no  way  affeds  the  objedions  which  have  been 
taken  to  his  formula  by  Watts  and  others. 

Camwood,  or  Barwood. — The  absorption  spedrum 
afforded  by  the  alcoholic  solution  or  infusion  of  camwood 
is  very  remarkable  on  account  of  the  considerable  re- 
frangibility  of  the  bands  which  charaderise  it.  Fig.  8 
represents  the  appearance  which  we  observe  on  examining 
the  light  transmitted  by  such  a  solution  with  the  prism. 
It  will  be  remarked  that,  in  addition  to  the  bands  situated 
in  the  green  and  blue  spaces,  a  slight  shading  on  g  is  per¬ 
ceptible.  If  to  the  alcoholic  liquid  we  add  a  drop  of 
strong  ammonia,  the  solution  becomes  of  a  dull  purple-red 
colour,  but  gives  the  peculiar  spedrum  shown  at  Fig.  g. 
The  first  and  least  absorption  occurs  a  little  beyond  d; 
the  second  band  is  strongly  marked,  but  its  borders  are 
ill-defined.  Potash  ads  in  a  similar  manner.  When 
boiled  with  the  addition  of  a  single  drop  of  strong  alum 
solution,  the  two  bands  of  the  simple  alcoholic  tindure  are 
destroyed,  and  replaced  by  a  shading  of  the  spedrum 
between  E  and  F.  If  to  the  original  liquid  a  few  drops  of 
dilute  nitric  acid  be  added,  a  similar  result  is  obtained  ;  but 
in  this  case  the  absorption  takes  place  between  d  and  e. 


Ozone. — The  Journal  of  the  Franklin  Institute  for 
April  says  that  a  youthful  physicist  of  its  acquaintance, 
who  has  one  of  those  colledions  of  chemicals  and  appara¬ 
tus  known  as  Crew’s  Laboratories,  while  trying  the  develop¬ 
ment  of  ozone  by  the  adion  of  a  heated  glass  rod  upon  a 
mixture  of  air  and  ether,  varied  the  experiment  by  substi¬ 
tuting  oxygen  for  air  and  a  glass  tube  for  a  rod.  Under 
these  conditions,  a  tremendous  detonation  was  the  result 
of  the  introdudion  of  the  heated  tube  into  the  mixture. 
Supposing  that  the  glass  might  have  been  too  hot,  he  re¬ 
peated  the  experiment,  but  again  an  explosion  followed, 
although  the  tube  was  not  sufficiently  hot  to  burn  the 
closed  hand  when  drawn  through  it.  A  glass  rod  was 
then  tried,  but  although  at  a  low  red  heat,  it  produced  no 
such  result.  The  explanation  is  obvious.  The  position 
of  mixed  gas  and  vapour  inside  of  the  tube,  being 
confined  was  so  completely  aded  upon  that  ozone  in 
sufficient  purity  and  bulk  to  ignite  the  vapour  or  mixture 
was  produced ;  while  in  the  case  of  the  rod,  that  part  of 
the  oxygen  converted  into  ozone  at  each  instant  was  too 
rapidly  diffused  and  diluted  for  such  a  result. 
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ON  TI-IE  DISTILLATION  OF  FIYDROCARBONS. 

By  JOSEPH  HIRSH,  Ph.D. 

On  reading  the  note  of  Prof.  B.  Silliman,  on  his  “  Ex¬ 
amination  of  some  California  tar,”*  it  occurred  to  me 
that  similar  experiments,  when  carried  on  with  a  view  of 
ascertaining  the  qualitative  and  quantitative  result  of 
illuminating  oil,  should  be  executed  under  circumstances 
more  parallel  to  the  distillation  on  a  large  scale,  in  order 
to  arrive  at  an  approximately  true  result. 

During  distillation  of  natural  hydrocarbons  on  a  com¬ 
mercial  scale,  i.c.  in  large  stills,  the  process  of  “cracking  ” 
always  takes  place  to  some  degree  ;  or,  in  other  words,  as 
all  native  hydrocarbons  consist  of  mixtures  of  those  sub¬ 
stances  of  greatly  varying  boiling  points,  all  hydrocarbons 
of  high  boiling  points  contained  in  such  mixtures  are 
during  distillation  exposed  to  various  degrees  of  tempera¬ 
ture  below  their  own  boiling  point,  as  long  as  those 
hydrocarbons  of  lesser  gravity  and  lowera  boiling  point 
have  not  been  removed  by  distillation. 

It  is  this  exposure  to  a  lower  degree  of  heat  than 
corresponds  to  the  distilling  point  of  an  oil  of  definite 
gravity  which  comprises  the  operation  of  “  cracking.”  If 
we  consider  that  the  stills  used  ordinarily  in  this 
country  vary  in  capacity  from  500  gallons  to  20,000, 
and  in  single  instances,  as  in  the  refinery  of  Reese 
and  Graff,  Pittsburgh,  Pa.,  to  40,000  gallons  a  piece, 
the  discharge  of  which  varies  in  duration  from 
one  to  six  days,  it  will  be  evident  that  frequently,  as 
in  the  last  case  mentioned,  a  portion  of  the  oil,  which  may 
enter  the  still  with  a  boiling  point  of,  for  instance,  400°  F., 
will  remain  exposed  for  more  than  100  hours  to 
various  degrees  of  increasing  heat,  all  of  which  are  below 
its  own  boiling  point,  as  the  heat  of  even  the  strongest 
fire  is  absorbed  by  the  evaporation  of  the  more  volatile 
portions  of  hydrocarbons. 

During  this  normal  state  of  distillation  in  a  still  of  such 
dimensions,  the  process  of  “  cracking”  will  be  taken  ad¬ 
vantage  of  in  a  supreme  degree  without  any  especial  efforts 
or  loss  of  time,  the  resulting  distillate  being  of  a  light 
specific  gravity  and  corresponding  colour,  while  only  a 
small  portion  distils  over  as  paraffin  oil,  the  latter  being 
due  to  over  heating,  which  with  a  small  quantity  can 
hardly  be  avoided  in  so  large  a  still,  on  account  of  the 
peculiar  shape  which  has  to  be  given  to  it  to  insure 
sufficient  strength,  and  the  effect  upon  that  of  the  fire.  To 
this  point  I  shall  return  again. 

If  we  compare  the  distillation  of  5  or  10  gallons  with  the 
above  we  find  that  in  applyingfire  freely,  the  entire  quantity 
may  be  distilled  off  in  less  than  an  hour,  and  cannot  likely 
take  more  than  a  few  hours — referring,  as  before,  to  a 
moderately  intense  heat.  Here,  according  to  the  con¬ 
struction  of  the  still  or  the  manner  of  applying  heat,  the 
distillate  will  contain  hydrocarbons  of  as  high  a  specific 
gravity  respectively,  and  as  high  a  boiling  point,  as  the  crude 
oil  did  before  entering  the  still,  or  even  of  a  higher  one, 
if  the  oily  vapours  were  over  heated. 

In  this  case  the  two  leading  items  in  the  distillation  on 
a  commercial  scale,  viz.,  time  and  a  temperature  below 
the  actual  boiling  point  of  a  portion  of  the  oil,  are  entirely 
wanting,  and  their  absence  unavoidably  greatly  modifies 
the  resulting  product.  If,  then,  we  wish  to  distil  a  small 
quantity  of  hydrocarbons  analogous  to  the  manner  in 
which  this  process  is  carried  on  on  a  large  scale,  we  have 
to  employ  the  process  of  “cracking”  only.  But  even 
then  very  rarely  has  the  time  of  executing  such  a  distil¬ 
lation  of  a  few  gallons  been  extended  beyond  a  small 
number  of  hours,  and  the  consequence  is  a  distillate  with 
a  comparatively  high  boiling  point. 

The  difference  between  this  last  named  distillation  and 
that  on  a  large  scale  is  the  same  as  the  one  between 
distilling  coal  for  the  production  of  illuminating  gas  and 
that  for  producing  coal  oils.  The  former,  producing  tar  of 
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great  specific  gravity,  is,  for  the  reasons  mentioned,  even  on 
a  large  scale,  carried  on  in  comparitively  small  low  retorts, 
while  for  the  production  of  coal  oils,  the  larger  revolving 
retorts  are  found  more  desirable.  In  these,  the  oily 
vapours  are  exposed  to  a  cooler  temperature  than  their 
own,  with  every  revolution  of  the  retort,  and  are  in  this 
manner  broken  up  into  oils  of  lighter  gravity,  distinguished 
from  the  tar  oils  by  their  fitness  for  illumination. 

If,  then,  a  few  gallons  of  hydrocarbons  are  distilled  with 
a  view  of  presenting  the  probable  results  on  a  large  scale, 
we  ought  to  consider  the  amount  of  heating  surface, 
which  ought  to  be  small,  and  only  at  the  bottom  of  the 
still,  together  with  the  arrangements  made  for  cooling 
the  sides  and  upper  portions  of  the  distilling  apparatus, 
as  this  materially  influences  the  process  of  “  cracking.” 

This  may  be  more  comprehensible  by  noticing  the  rules 
which  by  experience  I  found  to  regulate  the  distillation  of 
carbon  oils  on  an  extensive  scale. 

1st.  The  difference  of  temperature  between  the  adual 
boiling  point  of  oil  of  definite  gravity,  and  of  the  tem¬ 
perature  to  which  it  is  raised,  is  proportionate  to  the  effed 
of  the  process  of  “  cracking,”  i.e.,  the  more  the  tempera¬ 
ture  of  the  adtual  boiling  point  of  oil  of  definite  gravity  is 
above  the  temperature  to  which  the  same  oil  is  raised,  the 
greater  is  the  quantity  of  light  oil  obtained.  If  then  we 
wish  to  reduce  the  gravity  of  a  very  heavy  oil  greatly,  we 
shall  have  to  employ  an  exceedingly  low  temperature, 
so  low  sometimes  as  to  suspend  aCtual  distillation  for  a 
short  time. 

2nd.  The  gravity  of  the  distillate,  resulting  from  re¬ 
duction  of  temperature,  will  be  direCtly  proportionate  to 
said  reduction,  i.e.,  if  we  reduce  the  temperature  to  a 
degree  at  which  only  naphtha  of  0700  boils,  the  resulting 
distillate  will  possess  a  specific  gravity  of  0700  regardless 
of  the  gravity  of  the  original  oil. 

This  law  enables  us  to  produce  a  distillate  of  any 
desired  gravity  (below  that  of  the  oil  before  distillation) 
from  any  crude  oil,  and  a  due  regard  to  it  enables  us  to 
produce  an  illuminating  oil  of  the  same  specific  gravity 
without  great  quantitative  loss  from  the  light  Pennsylvanian 
oils,  as  that  produced  from  the  heavier  Ohio,  Canada,  or 
California  oils.  In  distillation  the  temperature  therefore 
should  always  be  reduced  to  the  boiling  point  of  oil  of  the 
specific  gravity  desired. 

3rd.  The  difference  between  the  temperatures  of  the  two 
boiling-points,  viz.,  of  the  oil  being  subjected  to  distilla¬ 
tion,  and  of  the  desired  distillate,  is  in  direCt  proportion 
to  the  height  of  the  still  employed,  or,  which  produces  the 
same  effeCt,  to  the  facility  for  cooling  the  upper  portions 
of  the  still.  According  to  this  law  a  heavy  oil  will  yield 
the  readier  a  light  distillate  the  higher  its  vapours  have  to 
rise  before  leaving  the  still,  because  the  reduction  of  tem¬ 
perature  in  those  higher  portions  of  a  retort  which  are 
more  remote  from  the  source  of  heat  aCts  upon  the  vapour 
of  the  oil  in  fine  division,  and  reduces  their  gravity  more 
readily  than  the  compact  liquid  oil. 

If  the  heat  is  applied  solely  to  the  bottom  of  the  still, 
while  its  sides  and  top  may  be  exposed  to  a  current  of 
cool  air,  the  reduction  of  temperature  of  the  oil  vapours 
takes  place  similarly  to,  and  can  be  controlled  better 
than,  the  cooling  in  high  stills  without  this  provision. 

The  arrangements  for  cooling  the  sides  and  top  of  a  still 
must  therefore  be  the  more  complete  the  lower  or  smaller 
the  still  employed  is.  This  law  also  teaches  us  that  stills 
to  be  used  for  “  cracking”  oil  should  have  a  flat  bottom, 
and  should  have  the  flues  arranged  in  such  a  manner  as 
to  permit  the  restriction  of  the  fire  to  the  bottom  only, 
which  is  necessary  to  the  process  of  “  cracking.” 

Where  superheated  steam  is  used  as  the  heating  medium 
it  ought  to  be  applied  at  the  bottom  only.  Where  the 
dimensions  of  a  still  become  as  huge  as  was  mentioned  in 
the  beginning  of  this  article,  a  flat  bottom  would  hardly  be 
strong  enough;  in  this  case  the  boiler  shape  is  usually  em¬ 
ployed.  In  order  to  have  a  practically  sufficiently  large 
heating  surface,  the  fire  here  has  to  reach  up  to  a  certain 
distance  on  the  round  boiler.  If  the  quantity  of  oil  present 


in  the  still  is  so  small  as  to  be  below  the  boiler  sur¬ 
face  exposed  to  the  fire,  the  raising  oil  vapours  will  be 
superheated  on  this  surface,  and  the  resulting  distillate 
will  be  of  greater  specific  gravity,  and  of  darker  colour  than  it 
normally  would  have  been,  the  product  resembling  more 
the  oils  resulting  from  the  distillation  of  coal-tar. 

For  this  reason  the  residuum  in  such  stills,  after  reduc¬ 
tion  to  the  quantity  mentioned,  is  frequently  removed  to 
smaller  stills.  This  diminution  of  temperature  of  the  oil 
vapours  causes  a  partial  condensation  and  redistillation  of 
the  oil,  which  diminishes  the  colour  and  gravity  of  the  oil. 

4th.  The  intensity  of  the  process  of  “  cracking”  is  pro¬ 
portionate  to  the  suddenness  with  which  the  oil  vapours 
are  condensed  before  leaving  the  still.  The  thorough  appli¬ 
cation  of  this  principle  produces  more  rapidly  those  results 
mentioned  as  necessary  in  the  preceding  paragraph. 

5th.  The  difference  in  gravity  between  that  of  the  oil 
distilled  and  of  the  desired  distillate  is  in  dired  proportion 
to  the  quantity  of  water  produced  in  the  process. 

If  from  a  very  heavy  oil  an  exceedingly  light  distillate  is 
to  be  produced,  the  proportion  of  water  is  so  immense  as 
to  show  occasionally  a  distillate  of  water  with  but  a 
minute  percentage  of  oil  floating  on  its  surface.  In  all 
such  cases  small  black  particles  of  carbon  float  on  the 
top  of  the  water,  forming  an  intermediate  layer  between 
the  latter  and  the  oil.  The  quantity  of  carbon  separated 
in  this  manner  is  also  proportionate  to  the  quantity  of 
water  distilled  over  resp.,  to  the  intensity  of  the  process 
of  “cracking”  employed.  This  carbon  is  mechanically 
carried  over  by  particles  of  water,  which  in  contact  with 
oil  always  produce  violent  ebullition. 

These  laws  are  the  same  with  hydrocarbons  distilled 
under  the  ordinary  atmospheric  pressure  as  with  those 
distilled  in  a  vacuum  or  under  increased  pressure.  In  the 
two  last-named  cases  the  variation  of  boiling  point 
corresponding  to  these  different  degrees  of  pressure  has 
to  be  taken  into  consideration. 

Referring  once  more  to  the  article  of  Prof.  Silliman,  I 
would  mention  that  I  deem  his  concluding  assertion — 
“  The  transformation  of  light  oils  into  denser  products 
like  tar,  to  result  not  as  has  been  supposed  by  some,  from 
the  addition  of  oxygen  producing  an  oxidised  body,  but 
by  the  removal  of  successive  atoms  of  hydrogen  in  the 
form  of  water,” — simply  a  different  mode  of  expressing 
the  opinion  of  others  referred  to,  as  the  removal  of  hydro¬ 
gen  in  the  shape  of  water  is  certainly  a  perfect  and  true 
process  of  oxidation. 
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ON  A  NEW  ALKALOID 

CONTAINED  IN 

COMMERCIAL  ANILINE  AND  ISOMERIC  WITH 

TOLUIDINE. 

By  M.  ROSENSTIEHL. 


By  the  transformation  of  the  toluol  of  coal  tar  into  tolui- 
dine  a  non-crystallisable  alkaloid  is  obtained.  This  has 
been  remarked  by  several  observers — amongst  others  by 
MM.  Coupier  and  Graefinghoff;  the  latter  explains  the 
fad  by  admitting  that  toluidine  may  exist  under  two 
modifications,  one  liquid,  the  other  solid,  but  he  points 
out  no  other  distindive  charaderistics.  Similar  differences 
have  been  observed  in  nitro-toluol ;  M.  Jaworsky  obtained 
this  produd  in  the  crystallised  state  ;  and  M.  Alexeyeff 
demonstrated  that  redudion  transformed  it  into  toluidine, 
totally  and  immediately  crystalline.  M.  Kekule  con¬ 
cludes  from  these  fads  that  the  liquid  nitro-toluol  hitherto 
known  must  be  impure. 

About  three  years  ago  M.  Coupier  introduced  to  com¬ 
merce  a  toluidine  but  partially  crystallisable,  and  contain¬ 
ing  only  20  per  cent  of  aniline.  To  this  liquid  toluidine 
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appertains  the  valuable  quality  of  forming,  with  arsenical 
acid,  a  red  colouring  matter  analogous  to  fuchsine.  This 
property  has  hitherto  been  attributed  to  an  admixture  of 
aniline  and  toluidine  ;  and  the  liquid  form  of  M.  Coupier’s 
product  was  supposed  to  be  due  to  the  presence  of  a  certain 
quantity  of  aniline. 

Several  faCts  are  opposed  to  this  view  of  the  question. 
There  is  the  constant  boiling  point  of  the  alkaloid  (198°), 
then  its  elementary  composition,  which  answers  to  the 
formula  of  toluidine  ;  and,  lastly,  the  circumstance  that 
the  yield  of  pure  red  dye  is  vastly  superior  to  that  obtained 
from  admixtures  of  pure  aniline  and  crystallised  toluidine 
in  the  most  favourable  proportions. — ( Bulletin  de  la  Societe 
Industrielle  de  Mulhouse ,  p.  264,  1866.) 

When  liquid  toluidine  is  c'ooled  to  below  zero,  and  a 
drop  of  water  thrown  in,  part  of  the  mass  solidifies,  and 
the  crystallised  toluidine  separates.  The  liquid  which 
remains  still  possesses  the  boiling  point  and  the  com¬ 
position  of  toluidine  ;  but  when  treated  with  arsenic  acid 
the  yield  of  red  is  less — 15  per  cent  in  lieu  of  45  per 
cent. 

This  liquid  is  the  best  primary  substance  for  the  prepara¬ 
tion  of  the  new  alkaloid.  It  .is  to  be  transformed  into 
oxalate,  which  is  exhausted  by  ether  free  from  alcohol ; 
the  undissolved  portion  consists  of  pure  oxalate  of  tolui¬ 
dine  :  the  part  dissolved  consists  of  an  oxalate,  crystal- 
lisable  from  ether,  alcohol,  and  water.  When  decomposed 
by  soda,  this  oxalate  furnishes  a  liquid  alkaloid.  To  ascer¬ 
tain  that  this  was  indeed  a  simple  alkaloid,  it  was  trans¬ 
formed  into  a  chloride  and  separated  by  successive  crystal¬ 
lisations  into  four  deposits ;  each  of  these  deposits  was 
recrystallised,  and  its  solubility  in  water  determined. 
The  constancy  of  this  solubility  was  looked  upon  as  a 
proof  of  complete  purity.  By  the  aid  of  this  salt  the  free 
alkaloid  employed  in  the  following  experiments  was  pre¬ 
pared. 

Recently  rectified  over  fused  potash,  this  base  is 
colourless,  but  colours  gradually  in  the  air.  It  remains 
liquid  at  —  20°,  its  odour  resembles  that  of  toluidine,  its 
density  is  rooo2,  and  it  boils  at  198°  at  a  pressure  of  744 
millimetres.  Analysis  led  to  the  formula  C7H9N.  This 
formula  was  controlled  by  the  analysis  of  its  oxamide, 
which  crystallises  in  beautiful  silky  looking  needles,  easily 
obtained  quite  pure.  This  amide  differs  from  the  oxalate 
by  a  molecule  of  water  only  : — 


C2O5 


f(C7H7)2) 
C20" 


H20 


(C7HIoN)2|°2"H20‘-N2|  H2 

The  alkaloid  regenerated  from  this  amide  was  also 
analysed,  and  the  results  accord  with  the  preceding 
analyses,  As  it  is,  therefore,  an  isomer  of  toluidine,  I 
will  call  it  pseudo-toluidine,  that  being  the  only  name  I 
feel  justified  in  giving  it,  while  still  ignorant  of  its  exaCt 
constitution.  It  is  sufficiently  plentiful — the  liquid  tolui¬ 
dine  of  M.  Coupier  contains  about  36  per  cent,  commercial 
aniline  often  more  than  20  per  cent. 

Pseudotoluidine  does  not  seem  to  be  identical,  either 
with  methylaniline,  which  boils  at  1920  (Hofmann,  1850, 
Annalen  der  Chimie  und  Pharmacie ,  lxxiv.,  p.  150)  ;  or 
with  the  alkaloid  described  by  Limpricht,  under  the  name 
of  benzylamine  ( loc .  cit.,  cxiv.,  p.  304),  which  boils  at 
183°. 

I  have  carefully  compared  the  crystalline  form,  and  the 
solubility  of  the  chlorhydrate  and  oxalate,  with  those  of 
the  corresponding  salts  of  aniline  and  toluidine.  The 
establishment  of  this  difference  is  very  important.  The 
form  of  the  chlorhydrate  is  undeterminable  ;  the  salt  of 
pseudotoluidine  forms  an  orthorhombic  prism  ;  that 
formed  by  the  toluidine  is  clinorhombic.  Their  solubility 
in  the  same  order  are  respectively,  in  a  hundred  parts  of 
water,  129  at  170,  7  ;  37,  5  at  150,  5  ;  22,  9  at  n°. 

The  coloured  reactions  of  this  solution  are  alike  different 
to  those  of  aniline  and  toluidine ;  but  I  shall  return  to  this 
part  of  the  subject  in  another  communication. 

When  heated  with  arsenic  acid,  pseudotoluidine  does 
not  produce  red,  but  if  combined  with  pure  crystallised 


toluidine,  it  yields  an  abundant  red  colouring  matter,  con¬ 
taining  at  least  50  per  cent  of  a  rosaniline  salt  ;  during 
the  reaction  much  aniline  also  distils.  An  explanation 
of  this  remarkable  faCt  would  require  a  profound  study  of 
the  composition  of  the  new  alkaloid. 

Here  is  another  circumstance  not  less  striking.  When 
mixed  with  aniline  and  treated  by  arsenic  acid,  pseudo¬ 
toluidine  produces  plenty  of  red  colouring  matter,  similar 
to  fuchsine,  but  differing  from  salts  of  rosaniline  in  the 
solubility  of  its  base  in  ether,  and  the  still  greater  solu¬ 
bility  of  its  chloride  in  water.  It  appears  from  its  origin 
to  be  an  isomer  of  rosaniline. 

The  anilines  now  employed  in  the  manufacture  of  fuch- 
sines  contain  much  less  aniline  than  formerly,  but  I  have 
proved  that  they  contain  as  much  more  pseudotoluidine. 
At  the  same  time  the  composition  of  the  reds  is  changed; 
the  red  which  I  have  described  must  now  be  recognised, 
in  addition  to  the  chloride  of  rosaniline,  whose  formula 
Hofmann  has  so  clearly  established. 

Salts  of  pseudotoluidine,  mixed  with  chlorate  of  copper 
and  applied  on  cotton,  give  a  fine  black  ;  this  black 
approaches  violet,  whilst  pure  aniline  under  the  same  con¬ 
ditions  produces  a  blue  black.  I  ought  to  observe,  in  con¬ 
cluding  this  summary,  that  the  purity  of  the  alkaloids 
used  by  me  in  the  course  of  these  experiments  was  verified 
by  the  laborious  but  sure  process  employed  upon  the 
pseudotoluidine. — ( Comptes  Rendus ,  lxvii.,  45.) 


ON  THE  PROXIMATE  ANALYSIS  OF  COALS, 

By  Professor  GUSTAVUS  HINRICHS,  Chemist  of  the 
Geological  Survey  of  Iowa.* 

Coal  is  not  a  simple  chemical  combination,  expressible 
by  a  chemical  formula ;  but  it  is  the  final  residuum  of 
vegetable  matter  having  been  exposed  to  a  long-continued 
and  complex  process  of  addition  and  subtraction.  An 
elementary  analysis  will  therefore  not  teach  us  much  in 
regard  to  the  nature  of  the  combustible ;  for  who  would 
dare  to  make  any  conclusion  concerning  the  peculiar 
combination  of  the  elements  thus  determined  ?  Even  the 
heating  effeCt  calculated  from  this  elementary  analysis 
is  not  more  trustworthy  than  the  valuation  by  the  reduc¬ 
tion  of  lead. 

The  proximate  analysis,  on  the  contrary,  enables  us  to 
learn  something  in  regard  to  the  real  nature  of  the  fuel. 
The  moisture  and  the  ashes  are  both  not  only  diluents  of 
the  fuel,  but  in  themselves  obstacles  to  the  effectiveness 
of  the  same ;  the  vaporisation  of  the  moisture  causes  a 
serious  loss  of  heat,  while  the  ashes,  by  hindering  a  com¬ 
plete  combustion,  and  by  the  heat  they  contain  when 
dropped  through  the  grate,  constitute  another  loss.  By 
furthermore  determining  the  total  amount  of  volatile 
matter,  we  learn  both  the  percentage  of  coke  in  the  fuel,  and 
the  amount  of  carbon  (fixed  combustible)  and  bitumen  (vola¬ 
tile  combustible  matter).  Although  neither  of  these  two 
products  can  be  considered  as  simple  chemical  compounds, 
it  is  nevertheless  of  the  utmost  practical  importance  to 
know  these  two  quantities,  because  of  the  great  impor¬ 
tance  of  coke  and  gas  in  the  arts.  The  yield  in  gas  of  a 
fuel  is  no  doubt  measured  by  the  percentage  of  bitumen, 
at  least  for  coals  from  the  same  basin — coals  which  there¬ 
fore  may  be  supposed  to  have  passed  through  nearly  the 
same  chemical  history. 

In  taking  charge  of  the  chemical  labours  of  the  Geologi¬ 
cal  Survey  of  Iowa,  I  had  grave  doubts  in  regard  to  the 
value  of  this  proximate  analysis  of  coals.  No  investiga¬ 
tion  as  to  its  accuracy,  nor  as  to  the  best  method  of  con¬ 
ducting  the  work,  had  come  to  my  knowledge.  The 
European  chemists  seem  almost  exclusively  to  rely  on  the 
elementary  analysis,  while  in  the  great  government  sur- 

*  From  the  American  Journal  of  Mining,  published  in  advance  of 
l.  the  official  report. 
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veys  of  this  country  the  proximate  analysis  seems  to 
have  been  almost  as  exclusively  practised.  But  while  the 
former  may  readily  be  turned  into  approximate  deter¬ 
minations  of  the  heating  effects  of  the  fuel,  the  latter 
have,  to  my  knowledge,  never  been  used  for  such  purposes, 
nor  was  it  at  all  apparent  that  they  ever  could  be  thus 
made  useful. 

In  regard  to  the  first  condition  of  all  quantitative 
determinations,  that  of  giving  constant  results  for  the 
same  substance,  but  few  observations  were  accessible,  and 
these  rather  increased  my  first  distrust.  Thus  Whitney, 
nowhere  in  his  report  on  the  coals  of  Iowa  (Geology  of 
Iowa,  vol.  i.,  part  1),  gives  any  data  whatever  in  regard  to 
this  most  important  question,  although  he  devotes  a  very 
large  space  to  the  subject.  Only  the  final  results  are 
given  ;  but  whether  the  individual  determinations  deviated 
much  or  little  from  the  same,  cannot  be  ascertained  ;  or, 
in  other  words,  the  degree  of  accuracy  or  reliability  of 
his  reported  results  is  altogether  unknown.  The  report 
of  Dr.  Jas.  V.  F.  Blaney  on  the  coals  of  Illinois 
(Geology  of  Illinois,  vol.  i.,  1866,  p.  258-277),  insists  on 
the  great  correspondence  of  the  amount  of  bitumen 
volatilised  to  varying  circumstances,  but  only  in  general 
terms,  no  experimental  data  beingbrought  forward.  Fortu¬ 
nately,  this  chemist  gives  for  four  samples  of  coal  the 
diredt  result  of  two  determinations ;  but  the  differences 
between  these  two  determinations  on  the  same  sample  are 
respectively 

3*04  1*50  1-32  0*07 

per  cent,  the  mean  of  which  is  1*48,  or  very  nearly  one 
and  a  half  per  cent.  This  result  certainly  was  not  calcu¬ 
lated  to  incline  me  favourably  to  the  proximate  analysis 
of  coals. 

On  the  other  hand,  the  usual  applications  of  coal  demand 
such  analysis,  and  my  reduction  of  the  analysis  of  Whitney 
and  Blaney  (mentioned  in  No.  22  of  the  American  Journal 
of  Mining)  proves,  by  the  results  obtained,  that  the 
determinations  must  be  more  reliable  than  the  above 
figures  would  indicate. 

It  thus  became  necessary  for  me,  before  making  any 
proximate  analysis  of  the  many  samples  of  Iowa  coals 
put  into  my  hands  by  the  State  Geologist,  Dr.  C.  A. 
White,  to  make  a  rather  extensive  and  thorough  search 
into  the  method  itself,  in  order  to  study  its  exaCt  value. 
Since  I,  in  these  determinations,  according  to  the  varied 
circumstances,  for  the  same  sample  of  coal,  obtained  values 
ranging  from  4177  to  57*31  per  cent  for  the  amount  of 
volatile  matter,  it  seems  not  only  that  such  investigation 
was  sufficiently  called  for,  but  even  that  it  shows  the 
proximate  analysis  to  be  worthless ;  a  variation  of  15*54, 
or  rather  16  per  cent  for  the  same  same  sample,  seems  to 
condemn  the  method  admitting  of  such  results. 

In  the  determination  of  magnesia,  as  large  variations 
could  be  obtained  by  exposing  the  crystallised  double 
phosphate  to  various  conditions  ;  and  yet  this  determina¬ 
tion,  properly  executed,  is  one  of  the  most  accurate 
known  in  analysis. 

It  is  easily  seen  that  the  following  elements  will  modify 
the  result  of  the  amount  of  volatile  matter  driven  off 
from  a  sample  of  coal  contained  in  a  covered  platinum 
crucible  : — weight  of  coal  and  of  crucible,  degree  and 
duration  of  heat,  condition  of  coal,  I  hope  to  show  that 
this  determination,  notwithstanding  all  these  elements, 
admits  of  an  accuracy  of  one-tenth  of  a  per  cent, 
equal  to  that  of  weighing  a  gramme  exadt  to  the  milli¬ 
gramme. 

The  sample  of  coal  used  for  this  purpose  was  not 
selected,  but  taken  at  random;  it  was  labelled  No.  350, 
and  is  from  the  bottom  of  Roberts  and  Fisher’s  Bank, 
which  bank  is  5  to  6  feet  thick,  7  miles  west  of  the  town 
of  Pella,  in  Marion  County,  Iowa.  From  this  sample  a 
very  pure  piece,  free  from  any  visible  admixture  of  either 
gypsum  or  pyrites,  was  selected.  By  means  of  2760 
coal,  in  coarse  fragments  of  about  1-10  cubic  centimetre 
and  a  50  gramme  flask,  the  specific  gravity  of  this  coal 
was  found  to  be  1.328. 


Determination  of  the  Volatile  Matter. 

Source  of  Heat. — A  common  Bunsen  burner  was  used 
(red  heat),  and  also  a  gas  burner  with  six  jets,  surmounted 
by  a  French  soufflet  cylindrique  (white  heat),  care  being 
taken  to  keep  the  gas-cock  in  the  same  position  by 
means  of  an  arm  of  10  inches  in  length.  These  two  sources 
of  heat  we  will  denote  respectively  “  B  B,”  and  “  Blast.” 

The  time  was  usually  measured  by  means  of  a  small 
sand-glass,  running  exadtly  three  and  a  half  minutes  ; 
this  duration  we  will  denote  by  t.  Thus  BB,  t  means 
that  the  crucible  was  exposed  to  the  constant  flame  of  the 
Bunsen  burner  during  three  and  a  half  minutes. 


Influence  of  Quantity  of  Coal. 

1.  Coal  pulverised,  not  dried;  heat,  BB,  t ;  cooled  and 
weighed  ;  then  blast,  t ;  then  weighed  again.* 


N.  of  Exper. 

Weight.  Volatile,  pr.  ct. 

Deviation. 

Crucible. 

d 

5’36o 

48*24 

-I*I4 

19*2 

n 

1*910 

49-58 

+  0*20 

19*2 

c 

1*147 

49*87 

+  0*49 

ii*6 

0 

1*031 

49-85 

+  0-47 

9*4 

Mean 

49-38 

2.  Coal 

in  small  fragments ;  heat 

as  in  1. 

h 

3-743 

48*30 

-0*94 

19*2 

S 

1*130 

50,IS 

+  0*94 

9*4 

Mean 

49*24 

For  the  same  heat,  the  amount  volatilised  is  the  greater 
the  smaller  the  mass  heated  ;  whether  the  coal  is  in 
small  fragments  or  pulverised  hardly  makes  any  difference ; 
but  since  the  bitumen  passed  of  more  regularly  when  the 
coal  was  pulverised,  while,  when  in  fragments,  slight 
explosions  sometimes  occurred,  the  coal  should  be  pulver¬ 
ised,  for  the  determination  of  the  bitumen. 

3.  Coal,  pulverised,  between  land  2  grammes ;  heat, 
as  above. 


N.  of  Exper.  Weight. 

Volatile,  pr.  ct. 

Deviation. 

Crucible 

n  rgio 

49-58 

—  o*ig 

ig*2 

c  i‘i47 

49-87 

+  0*10 

ii*6 

0  1*031 

49-85 

-fo*oS 

9*4 

Mean  49*77 

giving,  as  probable  error  of  a  single  determination,  onty 
0*108  per  cent,  or  only  1  milligramme  for  1  gramme  of 
coal.  This  is  not  greater  than  that  of  the  weighing  itself, 
in  which  fractions  of  a  milligramme  were  usually 
neglected. 

4.  Coal,  pulverised  (new  portion),  and  between  1 — 2 
grammes  ;  heat,  BB,  t ,*  immediately  thereafter  blast,  t, 


without  cooling. 

N.  of  Exper.  Weight. 
a.’  1*160 

Volatile,  pr.  ct. 

Deviation. 

Crucible, 

50*86 

+  0*14 

9'4 

n'  1*040 

50-58 

—  0*14 

11*0 

Mean  50*72 

Another  determination  was  made  (o'),  but  on  account 
of  side-draft  while  over  B  B,  the  crucible  cooled  several 
times  ;  correspondingly  the  result  deviated  much,  being 
only  49*10. 

From  3  and  4  we  conclude,  that  if  the  substance  taken 
is  from  1  to  2  grammes,  the  result  will  be  constant  for  the 
same  mode  of  heating. 

Influence  of  Drying  the  Coal  before  Ignition. 

5.  Coal,  fragments;  heat,  B  B,  t;  not  cooled;  blast,  t. 
with  the  probable  error  of  one  single  determination,  0*45. 


N.  of  Exper. 

Weight.  Volatile,  pr.  ct. 

Deviation. 

t 

1*361 

48*49 

+  0*76 

'll 

1*060 

47-26 

-0*47 

V 

1*030 

47*43 

-0*30 

Mean 

47-73 

*  Weight  —  coal  taken  in  grammes  ;  crucible  =  weight  of  the  same. 
Deviation  per  cent  from  the  mean  given.  These  quantities  are  given 
in  the  same  order  in  all  subsequent  tables,  unless  stated  otherwise.- 


ChjEu1JC3Ai^86E8WS’  }  Occlusion  of  Hydrogen  Gas  by  Metals . 


Comparing  this  with  4  (same  heating),  it  appears  that 
about  3  per  cent  less  volatilised  by  previous  drying,  and 
also  that  the  accuracy  of  one  determination  is  four  times 
less  than  when  the  coal  is  ignited  without  previous 
drying.  In  the  arts,  the  coal  is  not  artificially 
dried  before  coking.  For  all  of  these  reasons,  the 
amount  of  volatile  matter  is  best  determined  on  undried 
coal. 

6.  In  general,  I  found,  as  means, 

4  dried  coals  gave  47-97  per  cent  volatile 
10  undried  ,,  49-87  ,,  ,, 

confirming  the  above. 


then  very  slowly  decreasing  to  about  1-5  per  cent  for  half 
an  hour.  At  this  rate  the  loss  is  twelve  per  hour. 

It  is  apparent  that  the  loss  is  less  than  when  cooled  in 
the  intervals,  but  it  proves  that  a  slight  current  of  air 
must  get  at  the  coal  in  the  covered  crucible. 

At  any  rate  it  is  demonstrated,  that  the  rule  which  is 
sometimes  given,  to  heat  until  no  further  loss  is  sustained, 
demands  an  impossibility. 

Influence  of  the  Degree  of  Heat. 

10.  Coal,  pulverised,  not  dried ;  heat,  B  B,  t ;  cooled 
and  weighed  ;  then  blast,  t ;  cooled  and  weighed  again. 


Influence  of  Cooling  after  the  Ignition  over  the  Bunsen 
Burner,  and  before  the  Ignition  over  the  Blast-Flame. 

7.  Coal,  pulverised,  not  dried ;  heat,  B  B,  t ;  then 


blast,  t,  without  cooling. 

N.  of  Exper.  Weight. 

Volatile,  pr.  ct. 

Deviation. 

X 

I'3I4 

49-01 

—  0’02 

y 

1-156 

49*05 

+  0'02 

Mean  49-03 

which,  compared  with  the  corresponding  case,  3, "giving 
the  mean  4977,  and  maximum  deviation  0-19,  shows  that 
by  the  intermediate  cooling  about  £  per  cent  more  is 
volatilised.  This  probably  is  due  to  the  fadt  that  the 
crucible  upon  cooling  is  filled  with  atmospheric  air, 
which,  upon  renewed  ignition,  must  burn  a  corresponding 
amount  of  coal. 

Influence  of  Repeated  Heating,  the  Crucible  being  after 
each  Ignition  Cooled  and  Weighed. 

8.  Coal  =  r  —  1-628  in  crucible  19-2  was  dried,  then 
ignited  (B  B,  t ),  and  lost  41-77  per  cent.  Being  ignited 
again  in  the  same  way,  it  lost  2-76  per  cent,  or  in  all, 
44-53.  Being  successively  ignited  seven  times,  B  B,  each 
time  for  six  minutes,  the  total  loss  was  52-39,  or,  on  the 
average  for  each  of  these  six  minute  B  B  ignitions,  1-12 
(two  of  the  determinations  nearest  this  average  were  1-06 
per  cent.) 

Hereafter  the  same  was  five  times  for  three  and  a  half 
minutes  exposed  to  the  blast  ;  the  volatile  passed  off 
amounted  to  57-31,  giving  for  each  of  these  last  ignitions 
the  average  loss  of  o-g8  per  cent. 

It  now  had  been  ignited  fourteen  times,  each  time  having 
been  cooled  and  weighed  ;  and  we  have  fourteen  ignitions, 
57-31  volatile  —  first  ignition,  41-77  volatile  ;  hence, 
average  for  each  of  the  thirteen  ignitions,  1*195,  or  r2  Per 
cent. 

This  series  of  experiments  shows  that  it  is  impossible 
to  heat  coal  until  no  further  loss  is  sustained  ;  for  it  is 
apparent  that  each  heating,  after  complete  cooling,  pro¬ 
duces,  on  the  average,  more  than  the  additional  volatilisa¬ 
tion  of  1.  On  1  gramme  coal  taken,  1  per  cent  carbon 
burnt  requires  about  30  milligrammes,  or  20  cubic  centi¬ 
metres  of  oxygen.  We  may,  therefore,  consider  these 
excesses  almost  equal  losses  due  to  a  real  combustion. 


Influence  of  Protracted  Heating. 

9.  Coal,  pulverised,  not  dried  ;  heat,  always  first  B  B, 
t ,-  and  then  immediately,  without  cooling,  transferred  to 
blast-lamp. 


No.  Weight. 
a’-\-n'  (mean) 
c' 
b' 
d' 
h' 


Blast. 
3  min. 
6 
9 


»» 


12 

30 


»» 

»> 


Volatile. 

Difference 
Difference,  per  minute. 

50-72 

o*57 

0-19 

51-29 

1-04 

o-35 

52*33 

1*95 

0-65 

54-28 

2*93 

0-16 

57-21 
the  first 

mean, 

we  obtain  for 

each  minute  blast  after  the  first  three,  respectively, 

0-24  0*39  0*27  o-20 

showing  less  difference  than  the  above. 

The  volatilisation,  after  the  three  first  minutes  blast,  is 
therefore  increasing  £  to  2-5  per  cent  for  six  minutes,  and 


After  B  B. 


N.  of  Exper. 

Weight. 

Volatile,  pr. 

ct.  Deviation. 

n 

i-gio 

48-08 

+  0-42 

e 

1-147 

47-69 

+  0-03 

0 

1-031 

47*23 

-°*43 

Mean 

. .  47-66 

Prob.  error  0*284 

After  Blast. 

N.  of  Exper. 

Volatile  pr.  ct. 

Deviation. 

n 

49*58 

—  O-lS 

e 

49-87 

•f  O-II 

0 

49*85 

-fio-og 

Mean 

’  49'76 

Prob.  error  0-108 

showing  that  the  higher  temperature  gives  the  most 
accurate  results. 

Result. 

From  this  investigation  we  conclude— 

The  total  volatile  matter  of  coal  is  determined  with 
accuracy  (1  mgr.  on  1  gr.  coal),  by  taking  1  to  2  grammes 
of  undried,  pulverised  coal,  heating  it  for  three  and  a  half 
minutes  over  a  Bunsen  burner  (bright  red  heat),  and  then 
immediately,  without  cooling,  for  the  same  length  of  time, 
over  a  blast  gas-lamp  (white  heat). 


ON  THE 

OCCLUSION  OF  HYDROGEN  GAS  BY  METALS.* 

By  THOMAS  GRAHAM,  F.R.S., 

Master  of  the  Mint. 


In  my  experiments,  already  published,  on  the  occlusion  of 
hydrogen  by  the  metals  palladium,  platinum,  andiron,  the 
absorption  of  the  gas  was  observed  to  be  of  uncertain 
occurrence  at  low  temperatures,  but  was  ensured  by  heating 
the  metal,  whether  in  the  form  of  sponge  or  aggregated 
by  hammering,  and  allowing  it  to  cool  slowly  and  com¬ 
pletely  in  a  hydrogen  atmosphere.  This  fadt  was  referred 
to  the  condition  of  absolute  purity  of  the  metallic  surface 
being  essential  to  the  first  absorbing  action,  as  it  is  to  the 
adtion  of  platinum  foil  or  wire  in  determining  the  combus¬ 
tion  of  the  gaseous  mixture  of  oxygen  and  hydrogen,  as 
observed  by  Faraday.  A  new  method  of  charging  the 
metals  with  hydrogen  at  low  temperatures  has  lately  pre- 
sented  itself,  which  is  not  without  interest. 

When  a  plate  of  zinc  is  placed  in  dilute  sulphuric  acid, 
hydrogen  is  freely  evolved  from  the  surface  of  the  metal, 
but  no  hydrogen  is  occluded  and  retained  at  the  same 
time.  A  negative  result  was  indeed  to  be  expedted  from 
the  crystalline  structure  of  zinc.  But  a  thin  plate  of  palla¬ 
dium  immersed  in  the  same  acid,  and  brought  into  metallic 
contadt  with  the  zinc,  soon  becomes  largely  charged  with 
the  hydrogen,  which  is  then  transferred  to  its  surface.  The 
charge  taken  up  in  an  hour  by  a  palladium  plate,  rather 
thick,  at  120  amounted  to  173  times  its  volume. 

*  From  the  Proceedings  of  the  Royal  Society ,  No.  103,  1868  ;  with 
additions  and  corrections  by  the  author. 


56  Occlusion  of  Hydrogen  Gas  by  Metals. 


The  absorption  of  hydrogen  was  still  more  obvious  when 
the  palladium  plate  was  constituted  the  negative  elec¬ 
trode  in  acidulated  water  to  a  Bunsen  battery  of  six 
cells.  The  evolution  of  oxygen  gas  at  the  positive  elec¬ 
trode  continuing  copious,  the  effervescence  at  the  negative 
eledtrode  was  entirely  suspened  for  the  first  twenty  seconds, 
in  consequence  of  the  hydrogen  being  occluded  by  the 
palladium.  The  final  absorption  amounted  to  200*4 
volumes,  and  was  greater  in  amount  than  the  volume  of 
hydrogen  occluded  by  the  same  plate  heated  and  cooled 
in  an  atmosphere  of  the  gas,  which  did  not  exceed  go 
volumes. 

It  is  worthy  of  remark  that,  although  the  hydrogen  enters 
the  palladium  and  no  doubt  pervades  the  whole  mass  of 
the  metal  in  such  cirumstances,  the  gas  exhibits  no  dis¬ 
position  to  leave  the  metal  and  escape  into  a  vacuum ,  at  the 
temperature  of  its  absorption.  Thus  a  thin  plate  of  palla¬ 
dium,  charged  with  hydrogen  in  the  manner  described,  was 
washed,  dried  by  a  cloth,  and  then  sealed  up  in  an  exhausted 
glass  tube.  On  breaking  the  tube  under  mercury  after  two 
months,  the  vacuum  was  found  perfect.  No  hydrogen  had 
vaporised  in  the  cold  (about  120)  ;  but  on  the  application 
afterwards  of  a  heat  of  ioo°  and  upwards,  333  volumes  of 
gas  were  evolved  from  the  metal. 

A  similar  result  was  obtained  on  making  a  hollow  pal¬ 
ladium  cylinder,  of  which  the  length  was  115  millimetres, 
diameter  12  millimetres,  and  thickness  1  millimetre,  the 
negative  elodtrode  in  an  acid  fluid,  while  the  closed  cavity 
of  the  cylinder  was  kept  exhausted  by  means  of  a  Sprengel 
aspirator.  No  hydrogen  whatever  passed  through  into  the 
vacuous  cavity  in  several  hours,  although  the  gas  was  no 
doubt  abundantly  absorbed  by  the  outer  surface  of  the 
cylinder  and  pervaded  the  metal  throughout. 

It  appears,  then,  that  when  hydrogen  is  absorbed  by  pal¬ 
ladium  the  volatility  of  the  gas  may  be  entirely  suppressed  ; 
and  hydrogen  may  be  largely  present  in  metals  without 
exhibiting  any  sensible  tension  at  low  temperatures. 
Occluded  hydrogen  is  certainly  no  longer  a  gas,  whatever 
may  be  thought  of  its  physical  condition.  The  same 
conclusion  was  indicated  by  another  series  of  experiments, 
in  which  it  was  found  that,  to  be  occluded  by  palladium, 
and  even  by  iron,  hydrogen  does  not  require  to  be  applied 
under  much  pressure,  but,  on  the  contrary,  when  highly 
rarefied  is  still  freely  absorbed  by  these  metals. 

The  occluded  hydrogen  is  readily  extracted  from  palla¬ 
dium  by  reversing  the  position  of  the  latter  in  the  decom¬ 
posing  cell  of  the  battery,  so  as  to  cause  oxygen  to  be  evolved 
on  the  surface  of  the  metal.  The  hydrogen  is  then  drawn 
out  as  rapidly  as  it  had  previously  entered  the  palladium,, 
hnd  the  metal  is  exhausted  in  a  complete  manner  by  such 
treatment.  When  palladium  charged  with  hydrogen  is 
left  exposed  to  the  atmosphere,  the  metal  is  apt  to  become 
suddenly  hot,  and  to  lose  its  gas  entirely  by  spontaneous 
oxidation. 

Platinum  may  be  charged  with  hydrogen  by  voltaic 
adtion,  as  well  as  palladium,  but  with  the  usual  inferior 
proportion  of  gas.  The  charge  of  hydrogen  taken  up  in  a 
decomposing  voltaic  cell  by  old  platinum  in  the  form  of  a 
tube,  of  the  thickness  of  a  small  crucible,  was  2*19 
volumes.  This  absorbed  gas  was  also  readily  withdrawn 
from  the  platinum  and  oxidised  on  reversing  the  place  of 
the  metal  in  the  decomposing  cell.  The  platinum  ac¬ 
quired  its  well-known  polarising-power  in  virtue  of  the 
occluded  hydrogen.  This  power  was  retained  by  the 
metal  after  being  washed  with  pure  water  and  wiped  with 
a  cloth,  and  was  brought  into  adtion  on  placing  the  metal 
in  dilute  acid.  The  temperature  required  to  expel  the 
hydrogen  so  absorbed  by  platinum  was  found  to  be  little 
short  of  a  red  heat,  although  the  gas  had  entered  the 
metal  at  a  low  temperature. 

Soft  iron,  left  some  time  in  a  dilute  acid,  occluded  0*57 
volume  of  hydrogen.  This  charge  of  gas  was  also  retained 
at  low  temperatures,  and  did  not  escape  into  a  vacuum 
till  the  temperature  was  raised  nearly  to  redness.  This 
proves  that,  like  platinum,  iron  is  not  penetrated  through 


in  the  cold  by  hydrogen,  the  temperature  of  emission 
being  elevated  considerably.* 

While  hydrogen  was  absorbed  freely  by  palladium  and 
olatinum  as  negative  plates,  no  oxygen  whatever  was  ab¬ 
sorbed  by  plates  of  the  same  metals  in  the  position  of 
positive  eledrodes.  Oxygen  gas  was  disengaged  freely 
on  the  surface  of  the  latter  without  being  condensed.  A 
flatinum  plate  which  had  aded  for  several  hours  as  a 
positive  eledrode,  gave  afterwards,  when  submitted  to 
heat  with  exhaustion,  a  small  trace  of  carbonic  acid  but 
no  oxygen. 

The  familiar  igniting-power  of  platinum  sponge  (or 
clean  plate)  upon  a  jet  of  hydrogen  in  the  air  seems  to 
depend  solely  upon  the  influence  of  tthe  metal  upon  its 
occluded  hydrogen.  The  hydrogen  appears  to  be  polarised, 
and  to  have  its  attradion  for  oxygen  greatly  heightened. 

I  beg  to  offer  the  following  representation  of  this  phe¬ 
nomenon,  with  an  apology  for  the  purely  speculative 
charader  of  the  explanation.  The  gaseous  molecule  of 
hydrogen  being  assumed  to  be  an  association  of  two 
atoms,  a  hydride  of  hydrogen,  it  would  follow  that  it  is 
the  attradion  of  platinum  for  the  negative  or  “  chlorylous” 
atom  of  the  hydrogen  molecule  which  attaches  the  latter 
to  the  metal.  The  tendency,  imperfedly  satisfied,  is 
to  the  formation  of  a  hydride  of  platinum.  The  hydro¬ 
gen  molecule  is  accordingly  polarised,  oriente,  with 
its  positive  or  “  basylous  ”  side  turned  outwards,  and 
having  its  affinity  for  oxygen  greatly  enlivened,  It  is 
true  that  the  two  atoms  of  a  molecule  of  hydrogen  are 
considered  to  be  inseparable  ;  but  this  may  not  be 
inconsistent  with  the  replacement  of  such  hydro¬ 
gen  atoms  as  are  withdrawn,  on  combining  with  oxygen, 
by  other  hydrogen  atoms  from  the  adjoining  molecules. 
It  is  only  necessary  to  suppose  that  a  pair  of  contiguous 
hydrogen  molecules  ad  together  upon  a  single  molecule 
of  the  external  oxygen.  They  would  form  water,  and  still 
leave  a  pair  of  atoms,  or  a  single  molecule  of  hydrogen, 
attached  to  the  platinum. 

The  oxidation  of  alcohol,  ether,  and  similar  hydro¬ 
carbons,  through  the  agency  of  platinum,  likewise  appears 
to  be  always  an  immediate  consequence  of  a  similar 
polarisation  of  the  hydrogen  of  those  substances,  or  of 
some  other  oxidisable  constituent. 

As  has  already  been  remarked,  it  does  not  follow  that, 
because  a  gas  is  occluded  by  a  metal,  under  the  pressure 
of  the  atmosphere,  at  a  low  temperature,  the  gas  will  also 
escape  from  the  metal  into  a  vacuum  at  the  same  tempera¬ 
ture,  a  much  higher  temperature  being  often  required  for 
the  expulsion  of  the  gas  than  for  its  first  absorption.  This 
is  particularly  true  of  carbonic  oxide  occluded  by  iron. 
Cast  iron  is  much  too  porous  for  such  experiments,  and 
allows  carbonic  oxide,  equally  with  other  gases,  to  pass 
through  abundantly  by  the  agency  of  gaseous  diffusion. 
Even  with  malleable  iron  there  is  a  difficulty  in  observing, 
owing  to  the  long  time  during  which  that  metal  continues 
to  discharge  carbonic  oxide  from  its  own  store  of  that 
gas.  But  a  malleable  iron  tube,  first  thoroughly  deprived 
of  its  natural  gas,  was  found  to  allow  carbonic  oxide  to 
pass  through  it  into  a  vacuum  very  slowly  compared  with 
hydrogen,  although  the  volume  of  carbonic  oxide  which 
the  metal  is  capable  of  absorbing  is  very  sensible,  amount¬ 
ing  to  four  volumes,  and  more  considerable  than  the 
volume  of  hydrogen  which  the  same  metal  can  occlude. 
Carbonic  oxide  did  not  sensibly  pass  through  iron  of  1*7 
millimetre  in  thickness  till  the  temperature  was  greatly 
elevated  ;  and  then  the  passage  of  gas  was,  in  a  minute — • 

Of  carbonic  oxide,  at  a  full  red  heat,  0*284  cubic 
centimetres  per  square  metre  of  surface. 

Of  hydrogen,  at  a  full  red  heat,  76*5  cubic  centimetres 
per  square  metre  of  surface. 


*  In  M.  Cailletot’s  experiment  of  exposing  a  thin  sheet  of  iron  to  an 
acid,  the  metal  is  no  doubt  penetrated  through  by  hydrogen  in  the 
cold,  but  apparently  from  the  penetrating  agency  of  the  acid  which  is 
insinuating  itself  into  the  metal  at  the  same  tim s.—Comptes  Rendus, 
May  4,  1868. 
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Occlusion  of  Hydrogen  Gas  by  Metals. 


The  condition  of  hydrogen  as  occluded  by  a  colloidal 
metal  may  be  studied  with  most  advantage  in  its  union 
with  palladium,  where  the  proportion  of  gas  held  is  con¬ 
siderable.  In  the  pulverulent  spongy  state,  palladium 
took  up  655  volumes  of  hydrogen  ;  and  so  charged  it  gave 
off  no  gas  in  vacuo  at  the  ordinary  temperature,  nor  till 
its  temperature  was  raised  to  nearly  ioo°.  Hammered 
palladium  foil  has  been  observed  to  take  up  quite  as  much 
gas.  But  the  condition  in  which  palladium  appears  to 
be  most  absorptive  is  when  precipitated  from  a  solution 
of  about  r6  per  cent  of  the  chloride,  by  the  adtion  of  a 
voltaic  battery,  in  the  form  of  a  compact  metal.  Palladium 
is  not  one  of  the  metals  readily  thus  precipitated  ;  but  it 
may  be  thrown  down  upon  a  thin  platinum  wire,  in 
brilliant  laminae,  by  the  adtion  of  a  large  single  cell.  The 
palladium  after  a  time  detaches  itself  from  the  wire,  ex¬ 
hibiting  a  bright  white  metallic  surface  where  it  had  been 
in  contadt  with  the  platinum,  and  a  dull  surface  suggesting 
metallic  arsenic,  on  the  side  exposed  to  the  acid.  As 
so  prepared,  it  does  not  contain  any  occluded  hydrogen. 
But  the  metallic  films,  when  heated  to  ioo°  in  hydrogen, 
and  allowed  to  cool  slowly  for  an  hour  in  the  same  gas, 
were  found  to  occlude  982*14  volumes  of  gas,  measured 
with  the  thermometer  at  n°,  and  barometer  at  756 
millimetres.  This  is  the  largest  absorption  of  hydrogen 
observed.  From  palladium  so  charged  there  was  a  slight 
indication  of  the  escape  of  hydrogen  into  a  vacuum,  with 
extreme  slowness  in  the  cold.  This  charged  palladium  is 
represented  by  weight  as — 

Palladium  1*0020  grm.  ....  99*277 

Hydrogen  0*0073  grm .  *723 


100*000 

It  is  in  the  proportion  of  one  equivalent  of  palladium  to 
0*772  equivalent  of  hydrogen,*  or  there  is  an  approxi¬ 
mation  to  single  equivalents  Pd  H.  But  the  idea  of 
definite  chemical  combination  is  opposed  by  various  con¬ 
siderations.  No  visible  change  is  occasioned  to  the 
metallic  palladium  by  its  association  with  the  hydrogen. 
Hydrides  of  certain  metals  are  known,  as  the  hydride  of 
copper  (Wurtz)  and  the  hydride  of  iron  (Wanklyn) ;  but 
they  are  brown  pulverulent  substances  with  no  metallic 
chara&ers.  Indeed  a  hydride  of  palladium  itself  can  be 
formed,  but  not  preserved,  on  account  of  its  great  insta¬ 
bility.  Following  the  process  of  M.  Wurtz  for  the  hydride 
of  copper,  nitrate  of  palladium  was  boiled  with  sulphuric 
acid,  and  the  sulphate  of  palladium  (a  red  crystalline  salt) 
prepared.  A  solution  of  this  salt,  with  an  excess  of  sul¬ 
phuric  acid,  was  precipitated  by  the  hypophosphite  of  soda ; 
a  black  powder  fell,  which  speedly  underwent  decom¬ 
position  at  o°,  evolving  copious  volumes  of  hydrogen  gas. 
The  final  residue  appeared  to  be  pure  palladium,  of  its 
usual  black  amorphous  appearance,  and  with  no  trace  of 
crystallisation.  It  is  singular  that  this  palladium  preci¬ 
pitate  contained  no  occluded  hydrogen ;  and  even  when 
dried,  and  afterwards  exposed  to  an  atmosphere  of  hydro¬ 
gen  in  the  usual  manner,  the  palladium  black  so  prepared 
condensed  no  sensible  quantity  of  that  gas.  It  acquired 
this  property,  however,  after  being  heated  to  redness  and 
converted  into  grey  palladium. 

I  am  inclined  to  conclude  that  the  passage  of  hydrogen 
through  a  plate  of  metal  is  always  preceded  by  the  con¬ 
densation  or  occlusion  of  the  gas.  But  it  must  be  admitted 
that  the  rapidity  of  penetration  is  not  in  proportion  to 
the  volume  of  gas  occluded  ;  otherwise  palladium  would 
be  much  more  permeable  at  a  low  than  at  a  high  tem¬ 
perature.  A  plate  of  that  metal  was  sensibly  exhausted 
of  hydrogen  gas  at  267°,  but  continued  permeable,  and  in 
fadt  increased  greatly  in  permeability  at  still  higher  tem¬ 
peratures,  and  without  becoming  permeable  to  other  gases 
at  the  same  time.  In  a  striking  experiment,  a  mixture  of 
equal  volumes  of  hydrogen  and  carbonic  acid  was  carried 
through  a  small  palladium  tube,  of  which  the  internal 
diameter  was  3  millimetres,  and  the  thickness  of  the  wall 

*11=1,  Pd  io§*5. 


0*3  millimetre:  From  the  outer  surface  of  this  tube  gas 
escaped  into  a  vacuum,  at  a  red  heat,  with  the  enormous 
velocity  of  1017*54  cubic  centimetres  per  minute  for  a 
square  metre  of  surface.  This  gas  did  not  disturb  baryta- 
water.  It  was  pure  hydrogen. 

A  still  more  rapid  passage  of  hydrogen  was  observed 
through  the  substance  of  a  hollow  cylinder  of  palladium 
1  millimetre  in  thickness,  at  a  higher  temperature, 
approaching  the  melting-point  of  gold.  The  palladium 
cylinder  being  enclosed  in  a  porcelain  tube  charged  with 
pure  hydrogen,  was  exhausted  as  usual,  and  gave  105*8 
cubic  centimetres  of  gas  in  five  minutes  ;  measured  with 
barometer  753  millims.,  thermometer  io°.  As  the  external 
surface  of  the  palladium  tube  amounted  to  0*0053  square 
metre,  the  passage  of  gas  was — 

3992*22  cubic  centimetres  (4  litres  nearly)  from  a 
square  metre  of  surface,  per  minute. 

The  rate  of  penetration  of  hydrogen  through  the  same 
palladium  tube,  at  the  lower  temperature  of  265°  C.,  was 
previously  observed  to  be — 

327  cubic  centimetres  from  a  square  metre  of  surface, 
per  minute. 

The  velocity  of  penetration  thus  appears  to  increase  in 
a  rapid  ratio  with  the  temperature. 

When  carbonic  acid  was  substituted  for  hydrogen,  at 
the  same  high  temperature,  a  very  minute  penetration 
was  perceived,  amounting  to — 

i*86  cubic  centimetres  from  a  square  metre  of  surface, 
per  minute. 

This  gives  for  carbonic  acid  one  twenty-thousandth 
part  of  the  rate  of  hydrogen.  Whether  it  is  a  penetration 
of  the  same  sort,  although  greatly  less  in  degree,  or  rather 
the  consequence  of  a  sensible  porosity  in  the  palladium 
(of  which  it  would  become  the  measure),  remains  uncertain. 

The  quantity  of  hydrogen  held  by  the  metal  at  these 
high  temperatures  may  become  too  small  to  be  appreciated; 
but  I  presume  it  is  still  present,  and  travels  through  the 
metal  by  a  kind  of  rapid  cementation.  This  extreme 
mobility  is  a  singular  property  of  hydrogen,  which  was 
involved  in  the  fundamental  discovery,  by  MM.  H.  Sainte- 
Claire  Deville  and  Troost,  of  the  passage  of  that  gas 
through  plates  of  iron  and  platinum  at  high  temperatures. 

The  marked  rapidity  of  the  passage  of  the  same  gas 
through  a  thin  sheet  of  caoutchouc  appears  to  be  more 
capable  of  explanation  on  known  principles.  Caoutchouc 
of  less  than  o*i  millimetre  in  thickness,  if  impregnated 
with  hydrogen,  loses  its  gas  entirely  by  the  most  momen¬ 
tary  exposure  to  the  air.  A  tube  of  two  millimetres  in 
thickness,  through  which  hydrogen  and  carbonic  acid 
were  singly  passed,  each  for  an  hour,  was  found  to  retain — 

Of  hydrogen  .  .  .  .  0*0113  volume. 

Of  carbonic  acid  .  .  .  0*2200  ,, 

The  absorption,  then,  is  in  the  proportion  of  one  hydro¬ 
gen  to  twenty  carbonic  acid  ;  but  the  comparative  rate  of 
penetration  of  the  two  gases  through  a  sheet  of  caoutchouc 
is  as  one  hydrogen  to  two  and  a  halfcarbonic  acid  ;  or  the 
hydrogen  moves  eight  times  as  rapidly  as  the  density  of 
its  solution  would  indicate.  But  these  gases  differ  in 
diffusibility  as  carbonic  acid  1  to  hydrogen  47. _  The 
rapid  passage  of  hydrogen  through  caoutchouc  is  thus 
partly  explained  by  the  rapid  manner  in  which  that  gas  is 
brought  to  one  surface  of  the  sheet  and  conveyed  away 
from  the  other  by  gaseous  diffusion.  Again,  both  sub¬ 
stances  travel  through  the  substance  of  the  caoutchouc  by 
their  diffusibility  as  liquids.  Suppose  hydrogen  in  that 
form  to  be  nearly  as  much  more  diffusive  than  the  other 
substance  as  it  is  when  both  are  gaseous,  than  the  observed 
rapid  passage  of  hydrogen  through  caoutchouc  would 
appear  to  be  fully  accounted  for. 

Liquid  diffusion  has  also  a  bearing  upon  the  rapid  dis¬ 
semination  of  hydrogen  through  a  soft  colloid  metal,  like 
palladium  or  platinum,  at  a  high  temperature.  The 
liquid  diffusion  of  salts  in  water  is  known  to  be  six  times 
as  rapid  at  ioo°  as  at  o°.  If  the  diffusion  of  liquid  hydro- 
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gen  increases  with  temperature  in  an  equal  rat^io,  it 
must  become  a  very  rapid  movement  at  a  red  heat. 
Although  the  quantity  absorbed  may  be  reduced  (or  the 
channel  narrowed),  the  flow  of  liquid  may  thus  be  in¬ 
creased  in  velocity.  The  whole  phenomena  appear  to  be 
consistent  with  the  solution  of  liquid  hydrogen  in  the 
colloid  metal.  The  “  solution  affinity  ”  of  metals  appears 
to  be  nearly  confined  to  hydrogen  and  carbonic  oxide,  so 
that  metals  are  not  sensibly  penetrated  by  other  gases 
than  these. 


FOREIGN  SCIENCE. 


Paris,  July  29,  1868. 

Deteitioil  of  chloride  in  commercial  bromide  of  potassium. — Chloro- 
phyl.  Academy  of  Sciences  :  Phosphate  of  lime. — Adftion  of  ether 
in  contaft  with  iodide  of  potassium. — Origin  of  peridotic  products. 
— Density  of  calomel  vapour  and  formulae  of  the  chlorides  of 
mercury. 

At  a  meeting  of  the  Societe  de  Pliarmacie ,  M.  Baudrimont 
gave  an  account  of  “  A  Process  for  Detecting  the  Presence 
of  Chloride  in  Commercial  Bromide  of  Potassium.”  The 
bromide  to  be  examined  is  first  tested  for  iodine.  For  this 
purpose  a  small  quantity  of  the  salt  is  dissolved  in  water 
in  a  test  tube,  and  an  equal  volume  of  bisulphide  of  car¬ 
bon  added.  Upon  the  addition  of  a  few  drops  of  bromine 
water,  the  bisulphide  of  carbon  becomes  coloured  violet, 
under  the  influence  of  iodine,  if  this  be  present.  When 
the  test  shows  the  presence  of  iodine,  it  is  necessary  to 
remove  the  whole  of  this  element  from  the  sample.  This 
is  effected  by  dissolving  about  10  grammes  of  the  salt  in 
distilled  water,  adding  bromine  water  until  violet  vapours 
are  no  longer  visible  upon  boiling,  and  then  testing  for 
iodine  in  the  manner  first  described.  Afterwards  the 
solution  is  evaporated  to  dryness  to  remove  the  excess  of 
bromine,  and  thus  one  obtains  a  bromide  of  potassium 
free  from  iodide,  but  which  may  contain  chloride.  The 
remainder  of  the  process  depends  upon  the  fact,  that  a 
given  weight  of  chloride  of  potassium  requires  a  much 
greater  amount  of  a  standard  solution  of  nitrate  of  silver 
than  the  same  weight  of  bromide  of  potassium  ;  while  the 
bromide  for  the  complete  precipitation  of  1  gramme  requires 
1 ’428  grammes  of  nitrate  of  silver,  1  gramme  of  the 
chloride  requires  2'27S  grammes.  For  the  examination  of 
the  bromide  of  potassium,  a  standard  solution  of  nitrate 
of  silver  is  first  prepared  by  dissolving,  in  a  litre  of  water, 
10  grammes  of  the  pure  salt,  each  i-xoth  c.c.  corresponding 
to  1  milligramme  of  nitrate  of  silver.  1  gramme  of  the 
bromide  to  be  examined,  freed  from  iodine  if  necessary, 
is  dissolved  in  100  c.c.  of  distilled  water  ;  10  c.c.  of  this 
solution,  representing  -i  gramme  of  bromide  of  potassium, 
would  require,  if  pure,  14*2  c.c.  of  the  silver  solution  ; 
chloride  of  potassium  would  require  227  c.c.  M.  Baudri¬ 
mont  proposes  a  method  of  making  the  final  reaction 
more  delicate,  by  adding  a  few  drops  of  solution  of  chro¬ 
mate  of  potash  to  the  bromide  examined  ;  the  nitrate  of 
silver  added  then  combines  with  the  whole  of  the  bromine 
and  chlorine  in  preference,  and  the  complete  precipitation 
is  marked  by  the  production  of  the  red  precipitate  of 
chromate  of  silver.  It  is  obvious-that  the  bromide  con¬ 
tains  more  or  less  chloride,  according  as  the  number  of 
burette  divisions  (divided  into  i-ioth  c.c.)  of  the  silver 
salt  required,  exceeds  142.  With  a  salt  containing  one- 
tenth  of  its  weight  of  chloride  of  potassium  15 1  divisions 
are  required,  and  with  a  mixture  of  equal  weights  of 
chloride  and  bromide,  185.  The  same  method  may  be 
employed  to  recognise  the  degree  of  purity  of  several  com¬ 
pounds.  Operating  as  before — that  is  to  say,  dissolving 
1  gramme  of  the  material  to  be  examined  in  100  c.c.  of 
distilled  water,  and  taking  10  c.c.  of  the  solution — the 
following  numbers  of  i-ioth  c.c.  divisions  required  will 
show  the  purity  for  at  Jeast  a  considerable  number  of 
salts : — 102  for  pure  iodide  of  potassium,  257  for  cyanide  of 


potassium,  246  for  dry  carbonate  of  potash,  290  for  chlo¬ 
ride  of  sodium,  ng  for  carbonate  of  soda  +  10  equivalents 
of  water,  47  for  phosphate  of  soda  +  24  equivalents  of 
water,  and  54  for  arseniate  of  soda  -f-  14  equivalents  of 
water. 

In  a  note,  entitled  “  Researches  on  Chlorophyl,”  by 
M.  Filhol,  presented  to  the  Academy  of  Sciences,  he 
states  that  all  the  methods  of  preparing  chlorophyl 
requiring  the  aid  of  acids  decompose  this  substance,  and 
furnish,  not  chlorophyl,  but  the  products  which  result  from 
its  decomposition.  The  organic  acids,  the  action  of 
which  is  less  powerful,  destroy  the  green  colour  of  solu¬ 
tions  of  chlorophyl;  this  substance  splitting  up  into  two 
substances,  one  of  which  separates  in  the  solid  state  in 
the  form  of  black  flakes,  while  the  other  remains  in  solu¬ 
tion,  and  is  of  a  fine  yellow  colour.  The  yellow  matter, 
treated  with  concentrated  hydrochloric  acid,  is  separated 
into  a  solid  substance  which  can  be  isolated  by  filtration, 
and  which  is  yellow,  and  a  blue  substance  which  remains 
dissolved.  The  latter  becomes  yellow  when  the  acid 
which  has  produced  it  is  saturated.  The  yellow  solid 
matter  which  separates  when  the  hydrochloric  determines 
the  production  of  the  blue  colour,  contracts  the  property 
of  becoming  blue  under  the  influence  of  acids,  when  boiled 
for  a  few  minutes  with  potash,  soda,  or  baryta,  in  contaCt 
with  the  air.  The  green  parts  of  the  plants  always  con¬ 
tain,  as  well  as  chlorophyl,  the  two  yellow  substances’ 
spoken  of.  It  is  easy  to  obtain  them  without  the  inter¬ 
vention  of  acids.  Treatment  with  animal  black,  in  in¬ 
sufficient  quantity  to  completely  decolourise  the  solution, 
suffices  with  a  solution  of  chlorophyl ;  after  a  few  trials 
the  proper  amount  is  arrived  at,  and,  upon  filtering,  a 
yellow-coloured  liquid  is  obtained,  which  behaves  with 
hydrochloric  acid  like  that  obtained  in  decomposing 
chlorophyl  with  an  organic  acid.  These  two  yellow 
matters  exist,  then,  in  the  free  state  by  the  side  of  chloro¬ 
phyl  in  all  plants.  The  young  shoots  of  certain  varieties 
of  fusanus  which  are  cultivated  as  ornamental  plants, 
contain  these  tv/o  yellow  substances,  without  the  least 
trace  of  chlorophyl.  The  brown  solid  matter  which  is 
separated  upon  the  addition  of  oxalic  acid  to  a  solution 
of  chlorophyl  is  rich  in  nitrogen  ;  it  is  identical  with  that 
described  and  analysed  as  constituting  pure  chlorophyl, 
by  MM.  Miller  and  Morot.  Solutions  of  this  brown 
matter  possess  in  a  high  degree  the  dichroism  common  to 
solutions  of  chlorophyl ;  solutions  of  the  yellow  matter 
do  not  possess  this  property.  The  solutions  of  the  brown 
matter  become  orange-yellow  tinted  under  the  influence 
of  caustic  alkalies  and  the  air  ;  this  tint  soon  changes  and 
becomes  a  pure  green  by  absorption  of  oxygen. 

On  the  29th  of  June,  the  following  communications 
were  made  to  the  Academy: — “On  the  Diathermancy 
of  Chloride  of  Potassium,”  by  M.  Magnus;  “Facts  con¬ 
cerning  the  History  of  Phosphate  of  Lime,”  by  MM. 
Dussart  and  Pelouze  ;  “  On  the  Manner  in  which  Ether 
Acts  in  contact  with  Iodide  of  Potassium,”  by  M.  Houzeau  ; 
“  On  the  Eruptive  Origin  of  Peridotic  Produdls,”  by  M. 
Bertrand  de  Lorn;  “  On  the  Distribution  of  the  Flow  of 
Pleat,  and  of  Condudtibility  in  Homogeneous  Crystalline 
Media,”  by  M.  Morin  ;  “  On  the  Introduction  of  a  Resist¬ 
ance,  termed  Dynamic,  in  the  explanation  of  Phenomena 
of  Induction,”  by  M.  Le  Roux  ;  “  On  the  Density  of  the 
Vapour  of  Calomel,”  by  M.  Debray;  “  New  Researches 
on  the  Action  of  Dry  Hypochlorous  Acid  on  a  Mixture  of 
Iodine  and  Acetic  Anhydride,”  by  M.  Schiitzenberger  ; 
“  On  the  Property  of  Oxygen  of  Re-lighting  Ignited 
Bodies,”  by  M.  Robinet  ;  “  Remarks  on  the  Various 
Causes  which  may  lead  to  Feeble  Variations  in  the  Indica¬ 
tions  of  Balances.” 

In  their  memoir,  entitled  “  Facts  Concerning  the  History 
of  Phosphate  of  Lime,”  MM.  Dusart  and  Pelouze  remark 
that  when  gelatinous  phosphate  of  lime  is  placed  in. a 
vessel  containing  some  litres  of  water  saturated  with  car¬ 
bonic  acid,  after  some  time  the  carbonic  acid  will  be  found 
to  have  disappeared  in  part,  and  the  phosphate  itself  to 
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have  sensibly  diminished.  The  transparent  liquid  obtained 
by  filtration,  gives  by  heat  a  crystalline  precipitate,  com¬ 
posed  of  phosphate  and  carbonate  of  lime.  The  phosphate 
formed  is  no  longer  tribasic,  but  a  bibasic  phosphate  due 
to  the  elimination  of  an  equivalent  of  base  from  the  pre¬ 
ceding  salt.  To  demonstrate  this,  they  take  some  of  the 
precipitate  and  expose  it  to  a  moderate  heat,  so  as  to 
remove  all  the  water  which  the  salt  contains,  without, 
however,  decomposing  the  carbonate  ;  this  operation  con¬ 
verts  the  bibasic  phosphate  into  pyrophosphate.  After 
cooling,  the  substance  is  dissolved  in  cold  hydrochloric 
acid,  and  precipitated  by  ammonia.  In  an  experiment 
the  ignited  precipitate  weighed  *51  ;  it  was  again  digested 
with  dilute  hydrochloric  acid  for  some  hours,  treated 
with  chloride  of  calcium,  and  finally  precipitated  by 
ammonia.  This  precipitate,  after  ignition,  weighed  *62  ; 
the  difference  -ii  represents  the  exad  quantity  of  oxide  of 
calcium  sufficient  to  transform  the  pyrophosphate  into 
bibasic  phosphate.  Tribasic  phosphate  attacked  by  car¬ 
bonic  acid  always  gives  rise  to  a  produdl  mixed  with  car¬ 
bonate  of  lime.  When  a  solution  of  acid  phosphate  of 
lime  is  mixed  gradually  with  precipitated  carbonate  of 
lime,  effervescence  takes  place,  at  the  same  time  that  a 
crystalline  white  solid  is  deposited.  If  the  proportion  of 
carbonate  of  lime  is  sufficient,  the  liquor  is  almost  com¬ 
pletely  deprived  of  acid  phosphate  ;  washing  first  with  acid 
phosphate,  and  afterwards  with  distilled  water,  brings  the 
salt  to  a  sufficient  state  of  purity  for  analysis.  Thus  pre¬ 
pared,  the  bibasic  phosphate  of  lime  is  a  white  granular 
crystalline  body,  slightly  soluble  in  distilled  water  (-28  in 
1000),  more  soluble  in  water  charged  with  carbonic  acid 
(•66  in  1000) ;  it  contains  six  equivalents  of  water,  one  of 
which  is  water  of  constitution,  the  composition  being  ex¬ 
pressed  by  the  formula  2CaO,  HO,  P05,  5HO.  It  differs 
from  that  obtained  by  double  decomposition  with  phosphate 
of  soda  and  chloride  of  calcium,  which  contains  onty  three 
equivalents  of  water.  Bibasic  phosphate  of  lime  is  pro¬ 
duced  either  by  aCting  upon  tribasic  phosphate  of  lime 
with  carbonic  acid,  or  by  reading  with  acid  phosphate  of 
lime  on  the  carbonate. 

The  density  of  the  vapour  of  subchloride  of  mercury 
has  been  determined  by  Mitscherlich,  and  more  recently 
by  MM.  Deville  and  Troost;  the  number  found  by  these 
later  experimenters  (D  =  8'2i)  differs  little  from  the  theo¬ 
retical  number  8‘i5,  calculated  in  supposing  that  the 
formula  HgCl  corresponds  to  four  volumes  of  vapour 
(Hg  =  2oo,  Cl  =  35-5,  H  =  1,  representing  two  volumes).  But 
chemists,  who  with  M.  Wurtz  adopt  modern  ideas  upon 
atomicity,  represent  calomel  by  the  formula  Hg2Cl2,  and 
as,  on  the  other  hand,  they  do  not  admit  that  the  formula 
of  a  body  can  correspond  to  8  volumes  of  vapour,  they 
suppose  that  the  protochloride  of  mercury  is  split  up  at 
the  temperature  at  which  its  vapour  density  is  taken  into 
metallic  mercury,  Hg,  and  bichloride,  HgCl2,  -  occupying 
each  four  volumes  of  vapours.  M.  Debray  quotes  a  state¬ 
ment  of  M.  Wurtz  to  this  effed,  from  Lemons  de  la 
Societe  Chimique ,  1864,  p.  163:  “It  is  easy  to  demonstrate,” 
M.  Debray  continues,  “on  the  contrary,  that  calomel  is 
not  decomposed,  even  partially,  into  mercury  and  bichlo¬ 
ride,  at  least  under  the  circumstances  in  which  its  vapour 
density  is  taken,  since  a  plate  of  gold  introduced  into  the 
flask  where*  this  density  was  taken,  at  440°  (temperature 
of  boiling  sulphur),  maintained  all  its  lustre  and  mallea¬ 
bility.  If  any  assurance  of  the  delicacy  of  this  test  were 
required,  one  need  only  bring  a  plate  of  gold  in  contad 
with  the  vapours  of  biniodide  of  mercury,  at  a  tem¬ 
perature  approaching  dull  redness  ;  this  compound  com¬ 
mencing  to  dissociate  in  these  conditions,  the  plate  of  gold 
is  found,  after  the  experiment,  whitened  by  the  mercury, 
and  so  brittle  as  to  be  reduced  to  powder  by  the  pressure 
of  the  fingers.  Consequently,  calomel  suffers  no  dis¬ 
sociation,  not  even  a  partial  dissociation  at  440°;  and  if 
its  formula  were  well  established  to  be  Hg2Cl2,  it  would 
have  to  be  joined  to- the  list  of  bodies  whose  vapour 
densities  correspond  to  eight  volumes.”  Such  are  M. 
Debray’s  conclusions. 


NOTICES  OF  BOOKS. 


What  should  we  Drink?  By  J.  L.  Denman.  London-;: 

Longmans,  Green,  &  Co. 

The  material  prosperity  of  this  country  owes  much  more' 
to  a  constant  process  of  delegislation  than  to  the  making  off 
new  laws.  From  corn-law  repeal  down  almost  to  the; 
present  period,  most  of  the  beneficial  work  of  Parliament 
has  consisted  in  sweeping  away  the  grievous  fiscal  laws 
imposed  by  the  unwisdom  ofour  forefathers  upon  body  and 
mind — upon  our  food,  raiment,  the  materials  of  our 
dwellings,  and  the  means  of  knowledge.  For  more  than 
a  century  wine  has  been  subjected  to  a  perverse  fiscal 
contrivance,  as  if  for  the  very  purpose  of  vitiating  the 
national  taste,  fostering  gout  and  rheumatism,  and  in 
other  ways  spoiling  human  tissue.  That  for  a  hundred 
years  this  country  should  remain  content  to  drink  only 
coarse  factitious  wines,  called  port  and  sherry,  will,  we 
doubt  not,  prove  a  marvel  to  the  next  generation.  Thanks 
to  Mr.  Gladstone,  we  may  now,  if  we  will,  drink  wine  pure 
and  good,  and  cheap  ;  but  our  past  blind  fiscal  arrange¬ 
ments  regarding  wine  and  the  trading  interests  therewith 
interwoven,  have  enveloped  the  subject  in  a  cloud  of 
ignorance  and  prejudice,  which  only  time  and  free  dis¬ 
cussion  can  disperse.  To  Mr.  Denman  the  public  ought 
to  be  much  obliged  for  his  vigorous  onslaught  upon  the 
brandied,  elderberried,  unwholesome  wines  of  Spain  and 
Portugal,  and  for  his  ruthless  exposure  of  the  nefarious 
system  of  “  applied  chemistry  ”  to  the  manufacture  of  so- 
called  wines  in  force  at  Cette  and  Hamburgh.  To  Mr. 
Denman  we  owe  the  first  introduction  to  the  English 
market  of  the  excellent  Hungarian  wines  ;  and  every  one 
knows  that  to  him  we  are  indebted  for  naturalising  Greek 
wines  in  England.  If  we  cannot  go  quite  so  far  as  Mr.  Den¬ 
man,  whose  interest  as  a  wine  merchant  may  be  supposed 
unconsciously  to  stimulate  somewhat  his  enthusiastic 
advocacy,  we  are  quite  prepared  to  say  that  he  has  con¬ 
ferred  no  inconsiderable  bdon  upon  the  community  by  the 
enterprise  and  judgment  which  led  to  the  introduction  of 
Greek  wines  into  this  country.  Having  divested  himself 
of  prejudice  against  novel  wines,  let  anyone,  whose  taste 
has  got  beyond  the  low  stage  of  port  and  sherry,  try  some 
of  the  drier  sort  from  Mr.  Denman’s  list,  and  if  they  do 
not  commend  themselves  to  his  palate  by  all  the  character¬ 
istics  which  should  distinguish  natural  wine — homogeneity, 
delicate  sub-roughness,  body,  bouquet,  and  the  [power  of 
conferring  an  ah  into  pectore  sense  of  well-being — the 
failure,  we  take  it,  ought  not  to  be  attributed  to  the  wines. 
For  the  “sick  and  the  sorry”  the  writer  hereof — a  physician — 
can  testify  to  their  nerve-nourishing, comforting, and  invigor¬ 
ating  virtues.  We  have  referred  to  these  wines  as  “  novel,” 
but — shade  of  Bacchus  !- — Greece  is  the  classic  soil  of  the 
vine.  She  gave  to  the  wine-growing  countries  of  Europe 
the  cuttings  whence  sprung  their  wide-spreading  vine¬ 
yards.  Long  ere  the  vine  clad  the  slopes  of  the  Rhine,  the 
banks  of  the  Garonne,  or  covered  the  Cote  d’Or, it  flourished 
on  the  volcanic  soil  of  Greece.  Free  now  from  Turkish 
oppression,  the  alert  commercial  spirit  of  the  Greeks  may 
yet  furnish  us  with  unrivalled  wine,  such  as  won  lavish 
praises  from  their  antique  poets,  and  so,  in  one  respeCl  at 
least,  Greece  may  once  again  “teach  the  nations  how  to 
live.” 


MISCELLANEOUS. 


Newcastle  Chemical  Society. — On  Monday  evening 
last,  a  meeting  of  the  members  of  the  Chemical  Society, 
newly  formed  in  connection  with  the  Newcastle  Literary 
and  Philosophical  Society,  was  held  in  the  committee 
room  at  the  Institute,  Mr.  R.  C.  Clapham  in  the  chair. 
The  Chairman  observed  that  two  or  three  years  ago  it 
appeared  to  him  that  in  a  district  like  this,  possessing  so 
many  large  manufacturing  concerns,  and  also  extensive 
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collieries,  in  each  of  which  chemistry  held  an  important 
position,  it  would  be  very  desirable  to  have  some  centre 
or  focus  round  which  to  meet,  in  order  to  occasionally 
discuss  the  various  new  projects  and  schemes  that 
appeared  from  time  to  time.  Many  inventions  were 
passed  aside  in  the  hurry  and  bustle  of  ordinary  business 
life,  and  when  they  met  occasionally  and  discussed  in  a 
friendly  manner  the  various  inventions  with  which  the 
world  at  the  present  time  teemed,  perhaps  they  might  be 
of  use  to  the  district,  and  able  to  add,  a  mite  it  might  be, 
tmt  still  something  to  the  prosperity  and  success  of  the 
district.  The  Chairman  then  desired  the  Secretary  (Mr. 
Marreco)  to  read  the  report  of  the  provisional  committee. 
The  report  stated  that  the  rules  agreed  to  at  the  prelimi¬ 
nary  meeting  had  been  revised  by  the  provisional  com¬ 
mittee,  and  with  some  unimportant  alterations,  now 
presented  the  same  to  the  general  meeting  for  final 
approval.  The  provisional  committee  had  also  solicited 
the  use  of  the  Neville  Hall  ledture  theatre,  should  the 
Society  at  any  time  require  a  larger  accommodation  than 
the  committee  room  of  the  Literary  and  Philosophical 
Society  afforded.  The  report  further  stated  that  the 
number  of  gentlemen,  besides  the  gentlemen  whom  it  was 
proposed  to  place  upon  the  committee,  who  had  signified 
their  intention  of  joining  the  Society,  was  twenty-five. 
The  rules  were  then  discussed  seriatim ,  and  with  some 
further  amendments,  were  adopted.  The  following  com¬ 
mittee,  nominated  by  the  provisional  committee,  were 
deified  : — President,  Mr.  I.  L.  Bell ;  Treasurer,  Mr.  John 
Pattinson  ;  Secretaries,  Dr.  Geo.  Lunge  and  Mr.  A.  F. 
Marreco  ;  Committee,  Messrs.  H.  Bowman  (Washington), 
H.  B.  Brady,  Rv.  C.  Clapham,  G.  France,  B.  S.  Prodter, 
J.  W.  Swan,  W.  H.  Richardson,  and  E.  I.  J.  Browell. 
For  the  securing  of  members,  the  meeting  resolved  that 
the  Secretary  send  copies  of  the  rules,  the  minutes  of  that 
meeting,  and  stamped  envelopes  with  the  following  printed 
form  : — “  I  request  you  to  propose  my  name  as  a  member 
of  the  Newcastle  Chemical  Society,”  to  persons  likely  to 
become  members  of  the  Society.  The  number  of  mem¬ 
bers  enrolled  up  to  Monday  evening  was  39.  The  first 
meeting  of  the  Society  will  take  place  in  Odtober. 


PATENTS. 


776.  J.  Whittaker,  Manchester,  “  Certain  improvements  in  the 
preparation  of  paper  to  be  employed  in  the  manufacture  of  waterproof 
paper.” — March  6,  1868. 

836.  F.  Winser,  Manchester,  and  J.  Swindells,  Keyworth,  Leicester¬ 
shire,  “Improvements  in  the  manufacture  of  sulphate  of  magnesia.” — 
March  11,  1868. 

861.  M.  Rowand,  Lewisham,  Kent,  “  Improvements  in  the  treat¬ 
ment  or  preparation  of  the  ingredients  employed  in  the  manufacture 
of  fermented  liquors.” — March  13,  1868. 

1023.  J.  Jameson,  Gateshead,  Durham,  “Improvements  in  the 
preparation  of  safety  paper.”— March  25,  1868 

1467.  J.  Hickmott,  Clapham,  Surrey,  “  Improvements  in  preserving 
metallic  articles  from  oxidation  and  decay.” — May  5,  1868, 


NOTES  AND  QUERIES. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2042.  E.  Mucklow,  Manchester,  “  Utilising  refuse  tanning  matter 
for  dyeing  purposes.”  Petition  recorded  June  25,  1868. 

2129.  J.  B.  Brown,  Walker,  Northumberland,  “Improvements  in 
furnaces  for  calcining  ores  and  other  mineral  substances.” — July  3, 
1868. 

2137.  E.  H.  Newby,  King  William  Street,  London,  “  Improvements 
in  reducing  aluminium  from  its  ores  or  earths,  and  in  producingalloys 
therefrom.” — A  communication  from  A.  L.  Fleury,  Boston,  Mass. 
U.S.A.— July  4,  1868. 

2144.  A.  Fryer,  Manchester,  “  Improvements  in  the  mode  of 
treating,  for  evaporating  and  concentrating  purposes,  cane  juice,  beet 
root  juice  and  other  saccharine  and  other  solutions  and  liquids,  and  in 
the  construction  of  apparatus  for  the  concentration  of  saccharine  and 
other  solutions  and  for  the  evaporation  of  liquids.” — July  6,  1868. 

2148.  G.  Davies,  Serle  Street,  Lincoln’s  Inn,  Middlesex,  “  Improve¬ 
ments  in  dyeing.” — A  communication  from  A.  J.  J.  d’Andiran  and  G 
Wegelin,  Paris. 

2x52.  E.  Coppee,  Haine  St.  Pierre,  Belgium,  “  Improvements  in 
the  construction  of  coke-furnaces.” — July  7,  1868. 

NOTICES  TO  PROCEED. 

1972.  A.  M.  Clark,  Chancery  Lane,  “  Improvements  in  the  purifica- 
sion  of  ceramic,  vitrifiable,  and  other  matters,  as  also  of  the  crucibles, 
furnaces,  or  vessels  used  for  containing  the  same.” — A  communication 
from  L.  Clemandot  and  E.  Rousseau,  Boulevart  St.  Martin,  Paris.” — 
June  17,  1868. 

741.  J.  Lewthwaite,  Woburn  Place,  Middlesex,  “  Improvements  in 
treating  the  material  known  as  ‘parkesine’  and  in  applying  it  to 
various  useful  and  ornamental  purposes.”— Petition  recorded  March  4, 
1868. 

775.  J.  M.  Stanley,  Rhyl,  Flintshire,  “  Improvements  in  the  con¬ 
traction  of  furnaces.” 


Utilisation  of  Sewage. — I  shall  be  glad  to  know  particulars  and 
names  of  inventors  of  the  alum  and  lime  processes  for  the  utilisation 
of  sewage  mentioned  in  the  notice  of  Mr.  Sillar’s  new  process  in 
No.  448  of  the  Chemical  News. — F.  J.  R. 

Lubricating  Composition. — Will  any  of  your  practical  corres¬ 
pondents  inform  me  through  the  medium  of  your  valuable  paper  how 
to  make  a  good  and  cheap  lubricating  composition,  suitable  and 
adapted  for  lubricating  rolling  mills  and  hot  bearings,  which  is 
generally  termed  “  Hot-Neck-Grease  ?” — Aberkenfig. 

Gallipoli  Oil.- — I  have  a  quantity  of  Gallipoli  oil,  expressed  from 
shoddy,  which  is  of  a  very  dark  colour,  originating,  I  presume,  from 
contaCt  with  the  dyeing  materials  used  in  the  manufacture  of  cloth. 
Can  any  of  your  learned  correspondents  tell  me  how  to  bleach  the 
same,  and  bring  it  to  its  original  colour  without  distilling? — Oilman. 

Indigo. — I  have  occasion  to  use  a  considerable  quantity  of  a  solution 
of  indigo  made  from  the  commercial  extract  of  indigo,  which,  upon 
the  addition  of  clean  cold  water,  turns  a  slight  green  colour,  not  at  all 
like  the  original  colour  of  indigo.  Can  any  of  your  numerous  corres¬ 
pondents  tell  me  how  to  remedy  this  evil,  and  keep  the  solution  of  a 
deep  blue,  or  what  substance  can  I  add  in  order  to  deepen  its  colour  ? — 
Chemical  Novice. 

Bichloride  of  Methylene. — Seeing  an  enquiry  in  one  of  your 
notes  and  queries  columns  relative  to  bichloride  of  methylene,  I 
thought  it  might  be  interesting  to  extract  for  the  benefit  of  your 
readers  the  following  account,  which  Dr.  B.  W.  Richardson  gives  of 
this  body.  It  is  from  the  reports  of  the  British  Association  just  pub¬ 
lished.  Dr.  Richardson  says  that  bichloride  of  methylene  (CH2CI2) 
is  formed  by  the  aiffion  of  nascent  hydrogen  on  chloroform,  and  it 
differs  from  chloroform,  in  that  one  atom  of  chlorine  is  replaced  by  an 
atom  of  hydrogen.  Its  boiling  point  is  88°Fahr.,  and  the  odour  of  its 
vapour  is  sweet  and  much  like  that  of  chloroform. — Atkins  Holloway. 

Philosophy  of  Pie-juice. — I  shall  be  extremely  obliged  if 
you  will  inform  me  upon  what  grounds  you  objedt  to  my  conclusions 
on  the  Philosophy  of  Pie-juice.  I  am  open  to  convidtion,  and  I  shall 
be  very  glad  if  you  will  explain  the  matter  for  the  edification  of  your 
readers,  as  a  simple  denial  or  a  gratuitous  statement  without  ex¬ 
planation  will  not  I  fear  convince ;  at  present  I  believe  that  sugar 
baked  with  the  fruit  sweetens  it,  but  double  the  quantity  added  after 
does  not  counteradt  the  acidity  ;  the  sugar  and  acid  remain  in  their 
original  state. — M.  A.  Baines. 

[The  onus  probandi  rests  with  our  correspondent.  We  said  last 
week  that  the  following  assertion  had  no  sufficient  foundation : — “  No 
amount  of  sugar  will  sweeten  fruit  after  it  is  cooked,  for  the  sugar  and 
the  acid  will  not  then  amalgamate.”  It  is  not  surely  meant  that  sugar 
adts  the  part  of  an  alkali  in  neutralising  acids.  In  objedting  to  the 
explanation  we  do  not  necessarily  doubt  the  fact,  corroborated  as  it 
seems  to  be  by  general  household  experience,  although  it  appears  at 
variance  with  scientific  notions.  Probably  a  careful  examination  into 
the  chemistry  of  the  process  would  throw  some  light  into  the  hidden 
mysteries  of  a  raspberry  and  currant  pie. — Ed.  C.A.] 


TO  CORRESPONDENTS, 


Chloride  of  Barium. — Messrs.  Gaskell,  Deacon,  and  Co.,  of  Widnes, 
who  are  now  manufadturing  this  salt  in  large  quantities,  have  forwarded 
to  us  a  small  sample  for  laboratory  use.  We  have  tested  it  and  found  it 
to  be  remarkably  free  from  impurity,  and  suitable  for  the  preparation 
of  test  solutions. 

F.J.R. — 1.  See  Notes  and  Queries.  2.  Write  to  Mr.  H.  Bailliere, 
219,  Regent  Street,  W. 

A.  L.  Steavenson. — In  our  next. 

M.  Tessie  de  Motay. — Can  any  correspondent  oblige  us  with  the 
address  of  this  gentleman  ? 

C.  E. — We  are  not  aware  of  the  existence  of  any  such  society.  An 
advertisement  in  the  French  Journal  Les  Mondes  will  be  almost  certain 
to  procure  what  you  want;  it  can  be  sent  through  our  office. 

T.  H.  Heath. — “  Gesner  on  Coal  Tar,”  to  be  procured  at  Bailliere’s. 

Communications  have  been  received  from  Gaskell,  Deacon,  and  Co. 
(with  parcel) ;  A.  P.  Hurlstone  ;  Dr.  J.  E.  Reynolds  (with  enclosure) ; 
Dr.  A.  L.  Steavenson  (with  enclosure);  W.  H.  Langford;  J.  Brode 
and  Co.;  F.  J.  Rowan;  L.  Summering;  J.  Chalmers;  R.  R.  Tatlock; 
D.  Forbes,  F.R.S.>  Professor  Pepper;  Maclachlan  and  Stewart; 
Smith  and  Son  (with  enclosure) ;  T.  Morson  (with  enclosure) ;  Murray 
and  Heath  (with  enclosure);  Prentice  and  Co. ;  J.Reid;  Dr.  Rbhrig 
(with  enclosure);  G.|F.  Rod-well  (with  enclosure)  W.  Little ;  Mrs. 
Baines;  Dr.  R.  Angus  Smith ;  and  J.  Ireland,  Jun. 
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ON  THE  TRANSMUTABLE  NATURE  OF  WATER.* 


Let  us  be  excused  for  stating  the  elementary  fad,  that 
when  an  eleCtric  current  is  passed  through  water,  the  water  is 
decomposed,  oxygen  appearing  at  one  pole  and  hydrogen  at 
the  other ;  whence  chemists  have  hitherto  naturally  inferred 
that  water  is  a  compound  of  oxygen  and  hydrogen, 
a  conclusion  confirmed  by  other  fads  of  a  chemical 
charader.  As  the  battery  power  increases,  the  distance 
between  the  poles  in  the  decomposing  cell  may  be 
increased.  With  still  higher  power,  two  cells  may  be  used, 
one  for  each  pole,  and  the  connedion  between  the  two 
cells  may  be  made  by  a  more  or  less  perfed  condudor,  such 
as  wet  tow,  the  human  body,  or  moist  earth, — the  only  rule 
to  be  observed  being  that  the  eledro-motive  power 
must  be  more  than  sufficient  to  overcome  the  resistance 
introduced  into  the  circuit. 

Mr.  Wilde,  in  a  lengthy  paper  in  the  last  number  of 
the  Philosophical  Magazine ,  has  recorded  an  experiment 
of  the  same  kind,  on  a  Brobdignagian  scale,  and  has 
arrived  at  results  which  he  declines  to  explain  in  any 
such  rational  manner.  His  eledro-motor,  aduated  by  a 
7-horse-power  steam  engine,  has  the  energy  of  a  lightning 
flash  ;  his  condudors  are  copper-wire  ropes,  half  an  inch 
in  diameter  and  140  feet  in  length  ;  and  his  decomposing 
trough  is  a  navigable  canal. 

In  his  experiments  Mr.  Wilde  uses  an  eledric  current 
of  enormous  power,  generated  by  means  of  the  large 
eledro-magnetic  machine  of  his  construdion  ;  the  quantity- 
armature  of  which  is  capable  of  melting  about  fourteen 
inches  of  iron  rod,  a  quarter  of  an  inch  in  diameter,  and  the 
intensity-armature,  seven  feet  of  iron  wire,  i-i6th  of  an 
inch  in  diameter.  The  intensity-armature  was  used,  and 
its  currents  were  turned  all  in  the  same  diredion  by  means 
of  a  commutator. 

It  appears  that  the  energy  of  Mr.  Wilde’s  machine  is 
sufficient  to  decompose  water,  when  the  resistance  of  200 
feet  of  moist  earth  intervenes  between  the  terminals. 

.  Three  hundred  feet  of  the  naked  copper  rope  were  ex¬ 
tended  in  one  length  in  a  canal,  and  conneded  with  one 
pole  of  the  eledro-motor.  The  other  pole,  having  a 
platinum  terminal,  was  introduced  into  a  pool  of  water  200 
feet  from  the  canal,  and  a  eudiometer  tube  was  inverted  over 
it.  Reasoning  from  small  things  to  great  it  might  be 
supposed  that  the  eledric  current  would  decompose  the 
water,  oxygen  going  to  one  pole  and  hydrogen  to  the  other. 
And  this ,  of  course,  is  exactly  what  happened. 

Instead  of  explaining  these  phenomena  in  the  usual 
manner,  Mr.  Wilde,  after  describing  how  twenty  cubic 
inches  of  oxygen  were  colleded  in  six  minutes,  says 
that  these  “  represent  the  transmutation  of  6-g2  grains 
of  water  into  the  same  number  of  grains  of  gaseous 
oxygen  at  the  ordinary  atmospheric  pressure  and  tem¬ 
perature.  On  reversing  the  polar  connedions,  so  that  the 
platinum  now  formed  a  negative  eledrode,  twenty  cubic 
inches  of  hydrogen  were  generated  in  three  minutes, 
which  volume  of  gas  represents  the  transmutation  of  0*43 
of  a  grain  of  water  into  the  same  weight  of  gaseous  hy¬ 
drogen.”  The  gases  were  obviously  evolved  in  the  pro¬ 
portions  in  which  they  enter  into  combination  to  form 
water. 

The  explanation  is  very  simple,  and  will  doubtless  have 
already  occurred  to  most  of  our  readers.  It  is  well  stated  by 
Dr.  Francis,  the  editor  of  the  Philosophical  Magazine ,  in  a 
•note  appended  to  Mr.  Wilde’s  paper,  where  1  e  says :  “  We  are 
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series.  By  H.  Wilde,  Esq.  §  4,  On  the  Transmutable  Nature  of 
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ofopinion  that  the  supposed  conversion  ofwater  into  oxygen 
or  hydrogen  is  simply  a  decomposition  of  water,  the  oxygen 
being  evolved  in  the  one  pool,  the  hydrogen  in  the  other, 
the  earth  acting  as  the  conductor  between  the  two  pools. 
The  large  surface  of  the  conduding  wire  in  the  one  pool 
would  naturally  make  the  amount  of  gas  evolved  at  that 
pole  appear  very  small.” 

Not  quite  so  simple  as  this  is  Mr.  Wilde’s  explanation.  He 
gives  what  he  is  pleased  to  call  his  conclusions  in  the  fol¬ 
lowing  phraseology  :  “  When  the  positive  or  negative  elec¬ 
trode  of  an  eledro-motor  is  plunged  into  a  body  of  water  in 
contad  with  the  earth,  it  seems  to  me  that  the  corpuscular 
motion  of  the  eledrode,  by  the  very  ad  of  communicating 
itself  to  the  molecules  of  water  in  immediate  contad  with 
it,  transforms  them  into  molecules  of  oxygen  or  hydrogen, 
the  eledric  impulse  (after  leaving  the  eledrode)  being  then 
received  into  the  entire  mass  of  the  terraqueous  globe  by 
a  physical  condudivity  similar  to  that  by  which  the  cur¬ 
rent  is  propagated  in  metallic  bodies.” 

That  no  doubt  may  exist  as  to  his  opinions  being 
very  decided  on  one  point,  we  need  only  quote  the 
following  expressions: — “In  order  that  no  reasonable 
doubt  may  be  entertained  that  the  oxygen  or  the 
hydrogen  evolved  from  the  eledrode  in  the  pool  had 
no  relation  whatever  to  the  oxygen  or  hydrogen  liberated 
on  the  surface  of  the  condudor  extended  in  the  canal,  I 
will  just  add  another  observation  ” — Then  he  goes  on  to 
describe  how  a  discharge  of  lightning  fused  a  copper  wire 
condudor,  and  assumes  that  had  the  end  of  this  wire 
been  immersed  in  water,  the  water  would  have  been 
decomposed  solely  into  hydrogen  or  oxygen,  according  to 
the  positive  or  negative  condition  of  the  extremity  of  the 
wire  conneded  with  the  water. 

In  a  note  to  paragraph  207,  Mr.  Wilde  quotes  Faraday’s 
Experimental  Researches  to  prove  that  electricity  of  tension 
passing  into  water  decomposes  it  solely  into  oxygen  or 
hydrogen.  His  whole  argument,  as  set  forth  in  paragraphs 
206,  207,  and  especially  208,  falls  to  the  ground,  ifthe  decom¬ 
position  is  not  of  this  charader,  or  if  both  gases  are  evolved 
simultaneously  at  one  pole.  Yet,  on  referring  to  Faraday’s 
paper,  we  find  that  no  such  conclusion  is  warranted. 
Faraday  describes  a  well-known  experiment  of  Wollaston’s, 
in  which  oxygen  and  hydrogen,  mixed,  were  evolved  from 
each  pole.  In  his  comments,  Faraday  writes  as  if  he 
foresaw  the  use  which  Mr.  Wilde  would  make  of  his  name, 
and  answers  prophetically— “  That  the  experiment  should 
never  be  quoted  as  proving  true  eledro-chemical  decom¬ 
position  is  sufficiently  evident,  from  the  circumstance,  that 
the  law  which  regulates  the  transference  and  final  place 
of  the  evolved  bodies  has  no  influence  here.  The  water 
is  decomposed  at  both  poles  independently  of  each  other, 
and  the  oxygen  and  hydrogen  evolved  at  the  wires  are 
the  elements  of  the  water  existing  the  instant  before  in 
those  places.  That  the  poles,  or  rather  points,  have  no 
mutual  decomposing  dependence,  may  be  shown  by  sub¬ 
stituting  a  wire,  or  the  finger,  for  one  of  them,  a  change 
which  does  not  at  all  interfere  with  the  other,  though  it 
stops  all  adion  at  the  changed  pole.” — (Phil.  Trans.,  Jan. 
1833,  par.  328.)  Extending  Wollaston’s  experiment, 
Faraday  subsequently  found  that,  with  fridional  eledricity, 
eledro-chemical  decomposition  does  not  depend  upon  the 
simultaneous  adion  of  two  metallic  poles,  since  a  single 
pole  might  be  used,  decomposition  would  ensue,  and  one  or 
other  of  the  elements  become  liberated  and  pass  to  the  pole, 
according  as  it  was  positive  or  negative.  His  philosophical 
mind  did  not,  however,  lead  him  to  jump  to  the  startling 
conclusion  to  which  a  similar  observation  has  beguiled 
Mr.  Wilde,  for  Faraday  goes  on  to  say  ( loc .  cit.  par  461) — 
“  In  considering  the  course  taken  by,  and  the  final 
arrangement  of,  the  other  element,  I  had  little  doubt  that 
I  should  find  it  had  receded  towards  the  other  extremity, 
and  that  the  air  itself  had  aCted  as  a  pole,  an  expectation 
which  was  fully  confirmed  in  the  following  manner.” 

Mr.  Wilde  complacently  proceeds — “  That  the  evolution 
of  electrolytic  oxygen  and  hydrogen  from  water  is  an  opera¬ 
tion  of  transmutation,  and  not  one  of  Recomposition,  was 
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further  shown  by  the  converse  experiment  of  the  recon¬ 
version  of  oxygen  or  hydrogen  alone  into  water.”  This 
converse  experiment  being  simply  the  conversion  of 
some  of  the  above-described  arrangements  into  a  gas 
battery. 

An  author  who  admires  Faraday  sufficiently  to  copy 
the  form  of  the  Experimental  Researches  in  Electricity  in 
its  arrangement  of  headings,  sections,  numbered  para¬ 
graphs,  repeated  cross  references,  and  painstaking  minute¬ 
ness  in  describing  the  details  of  every  experiment,  should 
remember  also  that  this  Great  Philosopher  said  that  the 
most  difficult  thing  for  a  student  of  physical  science  was 
to  conduct  a  satisfactory  experiment ;  he  should  not  quote 
authorities  to  prove  one  view  when  they  really  prove  the 
opposite  ;  nor  should  he  adduce  a  very  early  suggestion 
of  Davy  in  favour  of  the  idea  that  water  might  be 
the  ponderable  basis  of  both  oxygen  and  hydrogen,  when 
Davy  himself,  as  the  result  of  an  elaborate  research  carried 
out  in  order  to  ascertain  the  faCts  of  the  case,  came  to  the 
conclusion  that  this,  his  first  inchoate  idea,  was  untenable. 
Even  if  the  chronological  order  of  discoveries  bearing  upon 
its  nature  had  been  inverted,  Mr.  Wilde  ought  to  know  that 
the  recognised  view  of  the  atomic  composition  of  water 
stands  upon  too  firm  a  basis  of  chemical  fadts  to  be 
“  summarily  rejedted  at  the  present  day,”  as  he  asserts 
it  would  be.  But  Le  style  c'cst  Vhontme.  It  has  cost  us 
much  painstaking  to  extradt  the  author’s  meaning,  so 
ponderous  and  obscure  is  his  style,  so  lame  and  impotent 
his  conclusions.  Ungainly  sentences  of  fourteen,  sixteen, 
and  even  twenty-one  lines  of  close  type,  undivided  except 
by  commas,  constitute  an  onerous  tax  on  the  brain  of 
scientific  students.  But  the  style  fitly  represents  the 
perverse  reasoning  and  confusion  of  thought  which  per¬ 
vades  this  odd  paper. 


ON  THE  COMBUSTION  OF 
HYDROGEN  AND  CARBONIC  OXIDE  IN  OXYGEN 
UNDER  GREAT  PRESSURE. 

By  E.  FRANKLAND,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
Royal  Institution,  and  in  the  Royal  School  of  Mines*. 

In  a  former  communication  to  the  Royal  Society, f  I 
described  some  researches  on  the  effedt  of  a  diminution  of 
pressure  on  some  of  the  phenomena  of  combustion,  and 
deduced  therefrom  the  law  that  the  diminution  in  illu¬ 
minating-power  is  diredtly  proportional  to  the  diminution 
in  atmospheric  pressure. 

Further  experiments,  made  more  than  a  year  ago,  on 
the  nature  of  the  luminous  agent  in  a  coal-gas  flamej, 
led  me  to  doubt  the  correctness  of  the  commonly  received 
theory,  first  propounded  by  Sir  Humphry  Davy||,  that  the 
light  of  a  gas  flame,  and  of  luminous  flames  in  general, 
is  due  to  the  presence  of  solid  particles.  In  reference  to 
gas  and  candle-flames,  it  is  now  well  known  that  the 
fuliginous  matter  produced  when  a  piece  of  wire-gauze  is 
depressed  upon  such  flames,  and  the  sooty  deposit  which 
coats  a  piece  of  white  porcelain  placed  in  a  similar  position, 
are  not  pure  carbon,  but  contain  hydrogen,  which  is  only 
completely  got  rid  of  by  prolonged  exposure  to  a  white 
heat  in  an  atmosphere  of  chlorine.  On  pursuing  the  sub¬ 
ject  further,  I  found  that  there  are  many  flames  possessing 
a  high  degree  of  luminosity  which  cannot  possibly  contain 
solid  particles.  Thus  the  flame  of  metallic  arsenic  burning 
in  oxygen  emits  a  remarkably  intense  white  light ;  and  as 
metallic  arsenic  volatilises  at  i8o°  C.,  and  its  product  of 
combustion  (arsenious  anhydride)  at  218°  C.,  whilst  the 
temperature  of  incandescence  of  solids  is  at  least  500°  C., 

*  Read  before  the  Royal  Society,  June  xi,  1868. 

+  Phil.  Trans,  vol.  cli.,  p.  629  (1861). 

t  Le<5tures  on  Coal  Gas,  delivered  at  the  Royal  Institution,  in  March, 
1867.  Journal  of  Gas  Lighting . 
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it  is  obviously  imposible  here  to  assume  the  presence  of 
ignited  solid  particles  in  the  flamei  Again,  if  carbbnie 
disulphide  vapour  be  made  to  burn  in  oxygetl,  or  oxygen 
in  carbonic  disulphide  vapour,  an  almost  insupportably 
brilliant  light  is  the  result.  Now,  fuliginous  matter  is 
never  present  in  any  part  of  this  flame,  and  the  boiling- 
point  of  sulphur  (440°  C.)  is  below  the  temperature  of 
incandescence,  so  that  the  assumption  of  solid  particles 
in  the  flame  is  here  also  inadmissible.  If  the  last  experi¬ 
ment  be  varied  by  the  substitution  of  nitric  oxide  gds  for 
oxygeii,  the  result  Is  still  the  same  ;  and  the  dazzling 
light  produced  by  the  combustion  of  these  compounds  is 
also  so  rich  in  the  more  refrangible  rays  that  it  has  been 
employed  in  taking  instantaneous  photographs,  and  for 
exhibiting  the  phenomena  of  fluorescence. 

Many  other  similar  cases  of  the  production  of  brilliant 
light  from  incandescent,  gaseous,  or  vapourous  matter 
might  be  cited  ;  but  I  will  mention  only  One  other. 
Amongst  the  chemical  reactions  celebrated  for  the  pro¬ 
duction  of  dazzling  light,  there  are  few  which  surpass  the 
active  combustion  of  phosphorus  in  oxygen.  Now  phos¬ 
phoric  anhydride,  the  product  of  this  combustion,  is 
volatile  at  a  red  heat ;  and  it  is  therefore  manifestly  irffi 
possible  that  this  substance  should  exist  in  the  solid  foffil 
at  the  temperature  of  the  phosphorus-flame,  which  far 
transcends  the  melting-point  of  platinum.  For  these 
reasons,  and  for  others  stated  in  the  lectures  above  quoted, 
I  consider  that  incandescent  particles  of  carbon  are  not 
the  source  of  light  in  gas  and  candle-flames,  but  that  the 
luminosity  of  these  flames  is  due  to  radiations  from  dense 
but  transparent  hydrocarbon  vapours.  As  a  further 
generalisation  from  the  experiment  above  mentioned,  I 
was  led  to  the  conclusion  that  dense  gases  and  vapours 
become  luminous  at  much  lower  temperatures  than  aeri* 
form  fluids  of  comparatively  low  specific  gravity,  and 
that  this  result  is  to  a  great  extent,  if  not  altogether, 
independent  of  the  nature  of  the  gas  or  vapour,  inasmuch 
as  I  found  that  gases  of  low  density,  which  are  not 
luminous  at  a  given  temperature  when  burnt  under  common 
atmospheric  pressure,  become  so  when  they  are  simul¬ 
taneously  compressed.  Thus  mixtures  of  hydrogen  and 
carbonic  oxide,  with  oxygen,  emit  but  little  light  when 
they  are  burnt  or  exploded  in  free  air,  but  exhibit  intense 
luminosity  when  exploded  in  closed  glass  vessels,  so 
as  to  prevent  their  expansion  at  the  moment  of  com¬ 
bustion. 

I  have  recently  extended  these  experiments  to  the 
combustion  of  jets  of  hydrogen  and  carbonic  oxide  in 
oxygen  under  a  pressure  gradually  increasing  to  twenty 
atmospheres.  These  experiments  were  conducted  in  a 
strong  iron  vessel,  furnished  with  a  thick  plate  of  glass  of 
sufficient  size  to  permit  of  the  optical  examination  of  the 
flame.  The  results  are  so  remarkable  that,  although  still 
far  from  being  complete,  I  venture  to  communicate  them 
to  the  Royal  Society  before  the  close  of  the  session. 
The  appearance  of  a  jet  of  hydrogen  burning  in  oxygen 
under  the  ordinary  atmospheric  pressure  is  too  well  known 
to  need  description.  On  increasing  the  pressure  to  two 
atmospheres,  the  previously  feeble  luminosity  is  very 
visibly  augmented,  whilst  at  ten  atmospheres’  pressure 
the  light  emitted  by  a  jet  about  1  inch  long  is  amply 
sufficient  to  enable  the  observer  to  read  a  newspaper  at  a 
distance  of  2  feet  from  the  flame,  and  this  without  any 
reflecting  surface  behind  the  flame.  Examined  by  the 
spectroscope,  the  spectrum  of  this  flame  is  bright  and 
perfectly  continuous  from  red  to  violet. 

With  a  higher  initial  luminosity,  the  flame  of  carbonic 
oxide  in  oxygen  becomes  much  more  luminous  at  a 
pressure  of  ten  atmospheres  than  a  flame  of  hydrogen  of 
the  same  size  and  burning  under  the  same  pressure.  The 
spedtrum  of  carbonic  oxide  burning  in  *  'air  is  well 
known  to  be  continuous ;  burnt  in  oxygen  under  a  pressure 
of  fourteen  atmospheres,  the  spedtrum  of  the  flame  is  very 
brilliant,  and  perfectly  continuous. 

If  it  be  true  that  dense  gases  emit  more  light  than  rare 
ones  when  ignited,  the  passage  of  the  eledtric  spark  through 
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different  gases  ought  to  produce  an  amount  of  light  varying 
with  the  density  of  the  gas  ;  and  this  is  in  fad  the  case, 
for  eledric  sparks  passed  as  nearly  as  possible  under 
similar  conditions  through  hydrogen,  oxygen,  chlorine,  and 
sulphurous  anhydride  emit  light,  the  intensity  of  which  is 
very  slight  in  the  case  of  hydrogen,  considerable  in  that 
of  oxygen,  and  very  great  in  the  case  of  chlorine  and 
sulphurous  anhydride.  When  liquefied  sulphurous  anhy¬ 
dride  is  sealed  up  in  a  strong  tube  furnished  with  platinum 
wires,  and  the  temperature  then  allowed  to  rise  until  the 
internal  pressure  amounts  to  three  or  four  atmospheres, 
the  passage  of  indudion-sparks  through  the  enclosed  gas 
is  attended  with  very  brilliant  flashes  of  light.  Further, 
if  a  stream  of  indudion-sparks  be  passed  through  air  con¬ 
fined  in  a  glass  tube  conneded  with  a  condensing  syringe, 
and  the  pressure  of  the  air  be  gradually  augmented  to  two 
or  three  atmospheres,  a  very  marked  increase  in  the 
luminosity  of  the  sparks  is  observed,  whilst  on  allowing 
the  condensed  air  to  escape,  the  same  phenomena  are 
observed  in  the  reverse  order. 

The  eledric  arc  from  fifty  cells  of  Grove’s  battery  is 
incomparably  more  brilliant  when  mercury  vapour,  instead 
of  atmospheric  air,  is  interposed  in  the  path  of  the 
discharge  between  the  carbon  points.  The  gases  and 
vapours  just  mentioned  have  the  following  relative 


densities 

Hydrogen  . .  i‘0 

Air  ..  ..  . .  14-5 

Oxygen . .  . .  i6-o 

Sulphurous  anhydride .  32-0 

Chlorine .  35*5 

Mercury . ioo-o 


It  is  obvious  that  the  above  results  have  a  very  dired 
bearing  upon  the  views  now  generally  held  regarding  the 
constitution  of  the  sun,  stars,  and  nebulae;  but  I  refrain 
from  making  any  such  application  of  them  until  I  have 
the  honour  of  laying  before  the  Royal  Society  a  complete 
account  of  these  experiments. 


ON  A  METHOD  OF 

ESTIMATING  TARTARIC  AND  MALIC  ACIDS 

BY  MEANS  OF 

IRON,  ALUMINIUM,  MANGANESE,  &c., 

AND  RECIPROCALLY. 

By  M.  JUETTE. 


Of  all  acids,  tartaric  and  malic  acids  alone  possess  the 
known  property  of  rendering  iron,  aluminium,  manganese, 
&c.,  soluble  in  alkaline  liquids. 

Peroxide  of  iron  in  acid  solution,  not  containing  either 
tartaric  or  malic  acid,  is  precipitated  as  soon  as  the  liquid 
is  neutralised  by  ammonia.  If,  on  the  contrary,  iron  and 
tartaric  acid  be  mixed  in  determinate  proportions,  or  if 
the  tartaric  acid  be  in  excess,  there  will  be  produced,  after 
saturation  with  ammonia,  a  tartaroferric  ammoniacal 
composition  of  a  fine  red  colour,  soluble  in  acid  or  alkaline 
liquids  provided  they  do  not  contain  any  of  the  oxides  of 
the  alkaline-earthy  metals.  The  study  of  this  phenomenon 
has  led  to  a  method  of  estimating  either  tartaric  and 
malic  acids  with  a  standard  solution  of  iron  or  aluminium, 
or  of  these  same  metals  with  a  standard  solution  of 
crystallised  tartaric  acid.  A  given  weight  of  pure  iron 
is  dissolved  in  nitric  acid,  which  is  then  diluted  with  dis¬ 
tilled  water  to  form  a  standard  liquid  containing  o-ooi  or 
0’002  of  iron.  If  to  a  solution  of  100  milligrammes  of 
iron,  45-5  milligrammes  or  any  larger  quantity  of  tartaric 
acid  be  added,  and  also  one  or  two  cubic  centimetres  of 
common  ammonia  to  render  theTiquid  decidedly  alkaline, 
the  product  will  be,  after  vigorous  stirring,  a  red  liquid 


which  is  at  first  thick,  but  which,  when  left  to  itself, 
becomes  and  remains  limpid.  If,  on  the  contrary,  to  100 
milligrammes  of  iron  be  added  45  milligrammes  or  more 
of  tartaric  acid,  and  then  an  excess  of  ammonia,  &c.,  the 
liquid,  at  first  thick,  deposits  the  characteristic  precipitate 
of  peroxide  of  iron.  The  soluble  compound  produced  by 
a  proportion  of  tartaric  acid  equal  to  or  exceeding  45.5-100 
is  permanent  in  the  presence  of  acids,  alkalies,  and 
alkaline  carbonates,  provided  they  be  exempt  from  lime, 
and  also  in  the  presence  of  ammoniacal  salts,  alcohol, 
ether,  &c.  If  the  compound  be  heated  to  ebullition  the 
iron  is  almost  entirely  precipitated  ;  this  may  also  be  done 
by  adding  to  the  liquid  some  hours  afterwards  ordinary 
water  containing  calcareous  salts. 

In  practice,  0-455  grammes  of  the  substance  to  be 
assayed  are  dissolved  in  acidulated  water,  which  is  then 
diluted  with  common  water  to  form  a  determinate  volume, 
such  as  for  instance  100  cubic  centimetres ;  10  cubic 
centimetres  are  deducted,  and,  according  as  the  matter 
contains  1,  2,  3, .  .  .  n hundredths  oftartaric  acid  1,  2,  3,  .  .  .n 
milligrammes  of  iron  may  be  added,  which  will  remain 
dissolved.  Thus,  in  a  simple  manner,  by  two  trials  two 
different  results  are  obtained,  namely, 

With  n  milligrammes  of  iron  .  .  .  limpid  solution. 

,,  (n  +  1)  ,,  ,,  .  .  .  precipitate. 

n  is  the  number  of  hundredths  of  tartaric  acid  contained 
in  the  substance. 

The  estimation  of  tartaric  acid  in  crystallised  bitartrates 
and  neutral  tartrates  gives  to  nearly  1-100  the  proportion 
of  tartaric  acid  indicated  by  the  formula. 

I  was  led  to  this  method  of  direct  estimation  of  tartaric 
acid  by  the  necessity  of  estimating  the  value  of  the 
artificial  tartrates  of  lime  produced  by  the  treatment 
employed  upon  the  residue  of  the  grape,  and  upon  the 
weak  vinegars  from  the  distilleries,  by  my  learned  friend 
Dr.  E.  de  Pouteves  and  myself  during  the  last  two  years. 
The  plaster  residues  of  the  south  yield  an  average  of  60 
kilogrammes  of  rough  tartrate,  containing  from  21  to  25 
per  100,  that  is  to  say  from  12  to  15  kilogrammes  of 
tartaric  acid.  The  tartaric  acid  from  wine  submitted  to 
distillation  is  completely  lost  and  mixed  with  the  vinegar, 
from  whence  we  obtain  more  than  5-ioths  of  the  rough 
product  sufficiently  pure  to  undergo  the  ordinary  process 
of  extracting  the  acid. 

In  operating  on  wine  or  cyder,  a  quantity  a  hundred 
times  greater  is  used  for  each  trial  by  measuring  45-5 
cubic  centimetres,  diluting  the  volume  to  100  cubic 
centimetres,  and  deducting  ten  for  each  trial.  Thus  the 
number  of  10-000,  or  the  number  of  decigrammes  oftartaric 
acid  per  litre,  is  obtained. 

It  is  unnecessary  to  pay  any  attention  to  the  colouring 
matter  of  red  wines  ;  the  results  are  clearer  if  the  lime 
has  been  precipitated.  This  preliminary  operation  is 
necessary  in  the  analysis  of  cyder.  Should  tartaric  and 
malic  acid  exist  together  in  wine  or  cyder,  the  test  will 
allow  of  their  being  estimated  together  as  tartaric  acid. 
This  process  permits  the  resolution  of  physiological 
enquiries  relative  to  the  variable  quantity  of  tartaric  acid 
found  in  the  grape  during  maturation,  and  in  wine  manu¬ 
factured  at  different  ages,  and  also  in  diseases  of  which 
such  variations  are  the  symptoms.  In  order  to  reverse 
the  operation,  the  iron  is  “.estimated  in  percentages  by 
means  of  a  standard  solution  of  tartaric  acid.  100  milli¬ 
grammes  will  render  0-2197  grammes  soluble.  2-197 
grammes  of  the  material  are  dissolved  and  the  liquid 
diluted  to  100  cubic  centimetres ;  10  are  removed  and  the 
smallest  number,  «,  of  milligrammes  of  acid  capable  of 
dissolving  the  iron  is  sought  for.  This  method  when 
applied  to  crystallised  sulphate  of  iron  easily  gives  results 
within  one  per  cent.  Lastly,  this  process  is  applicable  to 
all  metals  which,  like  iron,  aluminium,  manganese, 
chromium,  &c.,  possess  the  property  of  insolubility  in 
ammoniacal  liquids  except  in  the  presence  of  determinate 
quantities  of  tartaric  or  malic  acid. — Comptcs  Rendus , 

,  lxvi.,  417. 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF 

PERSULPHIDE  OF  HYDROGEN. 

By  Dr.  A.  W.  HOFMANN,  F.R.S. 

-P-eR^ulphide  of  hydrogen,  first  observed  by  Scheele,  was 
afterwards  examined  by  Berthollet ;  but  our  knowledge  of 
this  remarkable  body  is  almost  entirely  due  to  Thenard,* 
who  soon  after  the  discovery  of  peroxide  of  hydrogen, 
submitted  the  persulphide  to  a  detailed  study.  The  com¬ 
position  of  this  body  is,  however,  doubtful.  Thenard  only 
stated  that  the  specimens  examined  by  him  contained 
sulphur  in  varying  proportions,  but  always  greater  than 
what  ought  to  exist  in  a  sulpho-compound  corresponding 
to  peroxide  of  hydrogen: 

If,  therefore,  some  authors  allow  themselves  to  express 
the  composition  of  persulphide  of  hydrogen  by  the 
formula — 

HS2, 

either  with  or  without  a  note  of  interrogation,  they  are 
going  beyond  what  experience  would  warrant. 

Certain  circumstances  have  recently  drawn  chemists’ 
attention  anew  to  persulphide  of  hydrogen. 

Amongst  the  novelties  in  technical  chemistry  which 
were  made  known  at  the  Exhibition  of  1867,  none  perhaps 
excited  so  much  interest  as  those  which  by  the  most 
diverse  methods  sought  to  bring  back  for  industrial 
purposes  the  masses  of  sulphur  locked  up  in  the  mountains 
of  soda  residues.  Chemists  have  especially  admired  the 
processes  by  which  both  M.  Schaffnert  or  MM.  P.  W. 
Hofmann  and  P.  Buquet  succeeded  in  solving  this 
problem. 

In  certain  stages  of  the  reactions  on  which  these  pro¬ 
cesses  are  founded,  persulphide  of  hydrogen  is  often 
formed  in  large  quantities,  and  quite  recently,  on  visiting 
the  manufactory  at  Dieuze,  where  sulphur  is  regenerated 
on  an  immense  scale,  I  was  able  to  procure  several  kilo¬ 
grammes  of  this  remarkable  sulpho-compound. 

This  fortunate  circumstance,  by  placing  at  my  disposal 
considerable  quantities  of  persulphide  of  hydrogen,  allows 
me  to  throw  some  light  on  the  composition  of  this  produdt. 

When  a  cold  saturated  solution  of  strychnine  in  strong 
alcohol  is  mixed  with  an  alcoholic  solution  of  sulphide  of 
ammonium  containing  an  excess  of  sulphur,  brilliant 
crystalline  flakes  shortly  appear  in  the  liquid,  and  twelve 
hours  later  the  sides  of  the  vessel  are  covered  with 
beautiful  needles  of  an  orange  colour,  which  sometimes 
attain  several  centimetres  in  length.  In  order  to  obtain 
them  in  the  state  of  perfect  purity  it  is  sufficient,  after 
having  decanted  the  mother  liquor,  to  wash  them  with 
cold  alcohol.  These  crystals  are  completely  insoluble  in 
water,  alcohol,  ether,  and  sulphide  of  carbon  ;  indeed  I 
have  not  succeeded  in  finding  a  solvent  from  which  they 
can  be  crystallised. 

Analysis  of  this  compound  led  me  to  the  following 
formula  : — 

C21H24N2O2S3  =  C2iH22N202,H2S3. 

The  crystals  are  therefore  a  combination  of  one  molecule 
of  strychnine  with  one  molecule  ofpersulphide  of  hydrogen, 
the  composition  of  which  must  therefore  be  expressed  by 
the  formula — 

H2S3. 

Indeed,  the  compound  splits  up  according  to  the  above 
formula.  If  the  orange  crystals  are  washed  with  con¬ 
centrated  sulphuric  acid,  they  gradually  decolourise  with 
formation  of  sulphate  of  strychnine,  which  dissolves, 
whilst  persulphide  of  hydrogen  separates  in  the  form  of  a 
colourless  transparent  oil.  The  drops  of  oil  will  keep  for 
some  time,  but  they  gradually  decompose  into  hydro- 
sulphuric  acid  and  sulphur. 

The  examination  of  this  perfectly  definite  compound  of 
strychnine  and  persulphide  of  hydrogen,  which  may  be 


preserved  for  months  without  alteration  leaves  little  doubt 
as  to  the  existence  of  a  persulphide  of  hydrogen — 

H2S3, 

which  is  therefore  a  sesquisulphide.  It  is,  however,  con¬ 
ceivable  that  there  may  exist  other  persulphides  of  a 
different  composition. 

The  formation  of  the  compound  of  strychnine  just  de¬ 
scribed,  and  which  I  have  frequently  made  with  the  same 
success,  led  me  to  submit  other  alkaloids  to  an  analogous 
treatment.  Thus,  I  have  examined  the  action  of  an 
alcoholic  solution  of  sulphide  of  ammonium  on  quinine, 
cinchonine,  brucine,  and  other  vegetable  bases,  but  in  no 
case  have  I  observed  the  appearance  of  phenomena  similar 
to  those  seen  when  operating  with  strychnine. 

The  compound  of  strychnine  with  persulphide  of  hydro¬ 
gen  is  remarkable  for  its  insolubility.  An  alcoholic 
solution  containing  2’03  grammes  of  strychnine  being 
mixed  with  an  alcoholic  solution  of  sulphide  of  ammonium 
deposited,  after  twelve  hours,  2’2&j  grammes  of  orange 
crystals,  that  is  to  say  Sj'2  per  cent  of  the  theoretical 
quantity.  It  remains  to  be  seen  whether  this  property 
of  strychnine  of  forming  so  insoluble  a  compound  with 
persulphide  of  hydrogen  may  not  be  utilised  in  the 
preparation  of  this  alkaloid;  and  even  in  certain  cases  for 
its  separation  of  substances  with  which  it  may  be  mixed. — 
Comptes  Rendus. 


ON 

SOME  OF  THE  CONSTITUENTS  OF  COAL  GAS.* 

A  Ledture  by  Dr.  ODLING,  F.R.S. ,  F.C.S.,  &c.,  before  the  British 
Association  of  Gas  Managers,  Tuesday,  June  2. 

(Concluded  from  page  41.) 


Disulphide  of  carbon  is  a  compound  of  great  chemical 
interest,  and  I  will  now  endeavour  to  illustrate  to  you 
some  of  its  most  striking  properties.  In  the  first  place, 
it  is  a  readily  combustible  substance — its  carbon  burning 
into  carbonic  acid  gas,  C02,  and  its  sulphur  into  sulphurous 
acid  gas,  S02  ;  but  when  burned  with  a  deficient  supply 
of  air,  a  good  deal  of  its  sulphur  escapes  combustion,  and 
j  separates  as  a  deposit  of  yellow  smoke.  By  warming  a 
j  little  disulphide  of  carbon  in  this  flask  I  get  an  abundant 
1  supply  of  the  vapour,  which  you  now  see  burning  with  a 
fine  blue  flame,  not  unlike  that  of  carbonic  oxide.  The 
flame  is  of  very  considerable  brilliancy  ;  and  a  piece  of 
iron  wire  or  watch-spring  burns  readily  in  it,  with  vivid 
scintillations  and  formation  of  sulphide  of  iron.  Here, 
then,  we  have  an  illustration  of  the  inflammability  of 
disulphide  of  carbon  in  the  state  of  vapour;  and  before 
calling  your  attention  to  the  facility  with  which  it  assumes 
the  state  of  vapour,  I  will  just  refer  to  the  brilliancy  of  its 
combustion,  both  in  oxygen  and  in  the  gas  known  as 
nitric  oxide.  With  oxygen,  however,  the  experiment  is 
a  dangerous  one,  from  the  violence  of  the  explosion.  In 
this  jar  of  nitric  oxide  gas,  then,  I  introduce  a  small 
quantity  of  disulphide  of  carbon,  and,  after  shaking  up 
the  jar,  apply  a  light  to  its  mouth,  when  you  will  observe 
a  large  descending  body  of  flame  of  surpassing  intensity. 
This  flame  is  very  rich  in  chemical  rays,  and  although 
lasting  for  scarcely  an  instant,  is  nevertheless  applicable 
to  the  purposes  of  photography  as  a  substitute  for  day¬ 
light.  I  will  next  give  you  an  illustration  of  the  facility  with 
which  the  disulphide  vaporises.  At  one  end  of  this  long 
shallow  tray  I  place  a  piece  of  sponge  wetted  with  disul¬ 
phide  of  carbon.  I  now  bring  a  lighted  taper  to  the  other 
end  of  the  tray,  at  a  distance  of  3  or  4  feet  from  the 
sponge,  and  you  observe  that  the  vapour  with  which  the 
tray  is  filled  immediately  takes  fire  ;  and  I  thus  set  fire 
to  the  sponge  at  a  distance  from  it  of  several  feet.  The 
vapour  of  disulphide  of  carbon  is  very  heavy — nearly  three 


*  Thenard,  Ann.  de  Chan,  et  dePhys.,  xlviii.,  79. 
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times  as  heavy  as  air.  I  have  here  a  bottle  of  disulphide 
of  carbon  vapour,  and  here  a  succession  of  empty  glasses. 

I  pour  the  vapour  from  the  bottle  into  a  glass,  from  the 
first  glass  into  a  second,  from  the  second  into  a  third, 
and  from  the  third  into  a  fourth,  and  you  see  that  in  that 
fourth  glass  there  is  sufficient  disulphide  of  carbon  vapour 
left  to  take  fire  upon  my  bringing  a  light  to  it.  The 
extremely  low  inflaming  point  of  disulphide  of  carbon 
vapour  is  another  point  of  much  interest.  I  have  here  a 
little  olive  oil  in  a  test-tube,  which  I  heat  over  a  lamp  to 
the  temperature  of  about  400°,  although  a  lower  tempera¬ 
ture  would  suffice  ;  and  when  I  bring  the  extremity  of  the 
tube  of  hot  oil  near  to  the  disulphide  of  carbon  in  this 
glass,  you  observe  that  it  a6ts  like  a  lighted  match,  and 
immediately  inflames  the  vapour  of  the  disulphide. 

With  regard  to  the  chemical  nature  of  disulphide  of 
carbon,  it  is  an  anhydrous  sulphur  acid,  comparable,  as 
I  have  said,  with  anhydrous  carbonic  acid.  It  unites  with 
basic  sulphides,  including  sulphide  of  ammonium,  just  as 
carbonic  acid  unites  with  basic  oxides,  including  aqueous 
ammonia.  Thus  sulphide  of  carbon  vapour,  CS2,  is 
absorbed  by  sulphide  of  ammonium  solution  (NH4)2S, 
with  production  of  sulphocarbonate  of  ammonium 
(NH4)2CS3,  corresponding  to  neutral  carbonate  of 
ammonium  (NH4)2C03.  When  this  sulphocarbonate  of 
ammonium  is  exposed  to  the  action  of  heat  or  of  free 
ammonia,  it  loses  sulphuretted  hydrogen,  and  is  converted 
at  first  into  a  salt  called  the  -sulphocarbamate  of  ammo¬ 
nium  (NH4)NH2CS2,  and  eventually  into  the  sulpho- 
cyanate  (HN4)NCS,  which  is  a  tolerably  stable  com¬ 
pound.  This  sulphocyanate  is  also  the  principal  product 
of  the  reaction  of  disulphide  of  carbon  with  free  ammonia, 
as  explained  by  the  following  equation  :  — 

2NH3  +  CS2=(NH4)NCS  +  H2S. 

With  the  fixed  alkaline  hydrates  and  sulphydrates,  sulpho- 
carbanates  also  are  formed,  which  are,  like  the  ammonia 
salt,  unstable,  but,  unlike  it,  do  not  change  into  sulpho¬ 
cyanate.  Availing  ourselves  of  these  reactions,  disulphide 
of  carbon  may  be  removed  from  small  quantities  of 
gas  by  passing  the  gas  through  aqueous  ammonia,  or 
potash,  or  solution  of  sulphide  of  ammonium  (gas  liquor), 
or  of  sulphide  of  potassium  or  calcium  (gas  lime).  But, 
owing  to  the  insolubility  of  the  disulphide  in  water,  and 
its  small  proportion  in  the  gas,  its  complete  removal  on 
the  large  scale  by  these  means  is  quite  impracticable,  the 
impure  gas  having  to  remain  for  so  long  a  time  in  contact 
with  so  large  a  surface  of  the  absorbent,  as  I  explained  to 
you  when  treating  of  ammonia.  The  disulphide  being 
soluble  in  alcohol,  better  results  on  a  small  scale  are 
obtained  by  passing  the  gas  through  an  alcoholic  instead 
of  a  watery  solution  of  potash.  In  this  case  the  salt  pro¬ 
duced  is  not  the  simple  sulphocarbonate  of  potassium, 
K2CS,  analogous  to  the  carbonate,  K2C03  ;  but  it  is  the 
ethyloxisulphocarbonate,  better  known  as  the  xanthate  of 
potassium,  K(C2H5)CS20,  or  KEtCS20.  The  solution  of 
this  salt  gives  a  yellow  precipitate  with  sulphate  of  copper, 
and  a  black  precipitate  with  acetate  of  lead,  especially  on 
gentle  warming.  Another  chemical  property  of  disulphide 
of  carbon  is  its  reaction  at  a  moderate  heat  with  water, 
whether  in  the  form  of  steam,  or  of  a  definite  hydrate,  as 
that  of  calcium  (slaked  lime).  At  about  400°  a  reaction  of 
this  kind  takes  place,  though  only  imperfectly,  with 
production  of  sulphuretted  hydrogen  and  carbonic  acid — 

CS2  +  2H20  =  C02  +  2H2S. 

As  regards  the  products  of  the  complete  combustion  of 
disulphide  of  carbon,  I  have  already  said  that  they  are 
the  carbonic  and  sulphurous  acids.  Now,  sulphurous 
acid,  which,  in  a  greatly  diluted  state,  is  a  very  harmless 
substance,  altogether  different  from  sulphuric  acid,  is  a 
constant  product  of  the  combustion  of  coal  gas,  and  is 
derived  from  the  presence  in  the  gas  partly  of  disulphide 
of  carbon,  and  partly,  it  would  seem,  of  other  sulphur 
compounds  of  a  similar  nature.  The  proper  mode  of 
estimating  the  proportion  of  the  sulphur  existing  in 
coal  gas,  in  these  different  forms,  is  now,  as  you  know,  a 
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subject  of  controversy.  One  party  maintains  that  we 
ought  only  to  estimate  the  amount  of  sulphur  which, 
during  the  combustion  of  the  gas  from  an  ordinary 
burner,  is  converted  into  sulphurous  acid — this  sulphurous 
acid  being  regarded  with  great,  though  unwarrantable, 
alarm,  from  its  possible  conversion  into  sulphuric  acid, 
which  is  alarmingly  designated  oil  of  vitriol.  Now,  if 
this  estimation  could  really  be  made,  it  would,  I  am 
inclined  to  think,  be  perfectly  sufficient ;  but  as  a  matter 
of  faCt,  it  is  quite  impracticable  to  estimate  the  amount  of 
sulphurous  acid  produced  by  the  combustion  of  gas — 
burning  the  gas  as  it  is  ordinarily  burned  for  purposes 
of  illumination.  When  it  is  attempted  to  measure  the 
amount  of  sulphurous  acid  produced  by  the  combustion  of 
gas,  the  gas  is  necessarily  burned  in  a  special  manner, 
usually  at  the  rate  of  about  three  quarters  of  a  foot  an 
hour,  with  a  non-luminous  flame,  and  under  conditions 
which  cannot  be,  or  at  any  rate  have  not  been,  specially 
defined. 

Another  party,  with  which  I  confess  that  I  am  disposed  to 
agree,  says — “  Take  the  bull  by  the  horns,  admit  the 
worst,  estimate  by  any  efficient  means  the  total  quantity 
of  sulphur  contained  in  the  gas,  and  declare  it.”  Now,  it 
is  quite  certain  that  if  we  take  sufficient  time  and  pains, 
we  can  estimate  the  absolute  amount  of  sulphur  existing 
in  gas  with  reasonable  certainty.  But  the  ACt  of  Parlia¬ 
ment,  having  reference  to  the  amount  of  sulphur  indicated 
by  the  sulphurous  acid  formed  in  the  combustion  of  the 
gas,  as  I  have  previously  referred  to,  declares  that  the 
amount  of  sulphur  existing  in  the  gas  in  every  form  shall 
not  exceed  20  grains  in  100  feet.  But  this  provision  of 
the  a 61  is  habitually  and  necessarily  set  at  defiance. 
Not  unfrequently  the  gas  supplied  in  London  furnishes, 
by  its  combustion,  a  quantity  of  sulphurous  acid  equivalent 
to  slightly  more  than  20  grains  in  100  cubic  feet ;  and  I 
think  I  may  say  that  it  almost  invariably  contains  an 
absolute  quantity  of  sulphur  exceeding  20  grains  in  100 
feet,  which,  so  far  as  I  know,  it  is  quite  impradlicable  on 
the  large  scale  to  remove.  What  is  the  average  amount 
of  adtual  sulphur  contained  in  London  gas  I  cannot  tell 
you,  but  I  believe  it  is  nearer  30  than  20  grains  in  100 
feet.  I  might  here  dire6t  your  attention  to  the  very 
ingenious  instrument  devised  by  Mr.  Valentin  for  making 
an  absolute  determination  of  the  sulphur  contained  in 
gas,  which  gives  much  higher  results  than  are  furnished 
by  Mr.  Lewis  Thompson’s  and  Dr.  Letheby’s  instruments. 
Mr.  Valentin  has  kindly  lent  me  the  instrument  for 
exhibition  here  this  evening,  and,  being  present,  will,  I 
am  sure,  be  happy,  at  the  conclusion  of  my  ledlure,  to 
explain  its  construdtion  to  any  gentlemen  interested  in  the 
subjedt. 

So  far,  then,  I  am  a  little  at  issue  with  gas  managers 
in  being  disposed  to  admit  that  ordinary  coal  gas  contains 
a  greater  amount  of  sulphur  in  some  form  or  other  than 
they  are  willing  to  allow,  and  than  the  letter,  though  not 
the  spirit,  of  the  Adi  of  Parliament  permits  ;  for  the  Adi 
was  framed  upon  the  results  furnished  by  an  incomplete 
combustion  of  the  gas  and  condensation  of  the  produdts. 
But,  on  the  other  hand,  I  am  altogether  at  issue  with  the 
public,  when  they  maintain  that  the  sulphur  of  gas  pro¬ 
duces,  by  its  combustion,  oil  of  vitriol,  or  that  the  amount 
of  sulphur  ordinarily  contained  in  gas  is  of  any  conse¬ 
quence  whatever  ;  and  a  little  consideration  will,  I  think, 
satisfy  you  of  the  soundness  of  this  position.  We  will 
assume  that  coal  gas  contains,  not  20,  but  40  grains  of 
sulphur  in  100  feet — a  quantity,  at  any  rate,  greatly 
exceeding  the  reality.  Now,  making  another  extravagant 
assumption,  that  the  whole  of  these  40  grains  of  sulphur 
would  be  completely  burnt — and  in  reality  they  would  be 
burnt  very  incompletely — they  would  furnish  by  their  com¬ 
bustion  80  grains  of  sulphurous  acid  gas.  This  quantity 
of  the  produced  sulphurous  acid  would  occupy  at  ordinary 
temperatures  about  i-i5th  part  of  a  cubic  foot,  and  since 
100  cubic  feet  of  our  coal  gas  give  i-i5th  of  a  cubic  foot 
of  sulphurous  acid,  1500  cubic  feet  of  coal  gas  would  be 
required  to  furnish  1  cubic  foot  of  the  acid,  even  upon  the 
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extravagant  assumptions  we  have  purposely  made.  But 
the  combustion  of  1500  cubic  feet  of  coal  gas  would  pro¬ 
duce  something  besides  sulphurous  acid.  It  would  produce 
at  least  1000  cubic  feet  of  carbonic  acid;  and,  in  addition  to 
its  dilution  by  other  gases  and  vapours,  we  should  have 
our  sulphurous  acid  diluted  by  1000  times  its  volume  of 
carbonic  acid.  Now,  if  we  can  get  at  the  proportion  of 
carbonic  acid  in  the  atmosphere  of  a  room  highly  illu¬ 
minated  with  gas,  and  take  the  1000th  part  of  that  pro¬ 
portion,  we  shall  be  able  to  form  some  notion  of  the 
amount  of  sulphurous  acid  present.  You  will  remember 
that  the  amount  of  carbonic  acid  furnished  by  the  breath 
of  one  individual  is  equal  to  that  furnished  by  two  3-feet 
gas  burners,  and  that  the  maximum  amount  of  carbonic 
acid  found  in  the  atmosphere  of  a  crowded  theatre  was  *32 
per  cent.  Now,  if  in  addition  to  our  previous  unreasonable 
suppositions,  we  further  suppose  that  an  atmosphere  con¬ 
tains  *2  per  cent  of  carbonic  acid  furnished  by  gas  com¬ 
bustion,  you  will  see  that  the  whole  matter  becomes  a 
redtictio  ad  absurdum — that  we  might  actually  have  one 
half-millionth  part  of  sulphurous  acid  present  in  the  air  of 
a  gas-lighted  room. 

But  this  sulphurous  acid  is  not  sulphuric  acid,  and  can 
only  be  converted  into  sulphuric  acid  with  very  much 
pains  and  difficulty,  as  all  who  have  tried  the  experiment 
of  converting  the  sulphur  of  coal  gas  into  sulphuric  acid 
are  painfully  aware.  When  gas  is  burned  in  special 
apparatus,  indeed,  its  constituent  sulphur  can  be  converted 
into  sulphuric  acid  ;  but  it  is  very  difficult  to  do  this. 
The  probability  is  that  of  the  sulphurous  acid  produced  in 
ordinary  combustion  scarcely  a  particle  gets  converted 
into  sulphuric  acid — certainly  not  more  than  the  ammonia 
ordinarily  existing  in  the  atmosphere  can  neutralise,  so  as 
to  form  sulphate  of  ammonia  instead  of  sulphuric  acid  ; 
and  with  this  conclusion,  gentlemen,  I  bring  to  an  end 
what  I  have  to  say  to  you  respecting  those  constituents  of 
coal  gas  which  do  not  contribute  much  to  its  illuminating 
power. 


SEWAGE  EXPERIMENTS  AT  LEICESTER. 


A  short  time  ago  we  gave  a  brief  account  of  some  sewage 
experiments  which  had  been  tried  by  Messrs.  Sillar  and 
Wigner.  So  much  curiosity  has  been  excited  by  this 
account,  and  letters  from  correspondents  enquiring  for 
further  particulars  are  so  numerous,  that  we  have  thought 
it  best  to  reprint  the  following  account  from  the  Times  of 
Tuesday  last : — 

Some  important  experiments  in  the  purification  of 
sewage  have  been  made  at  Leicester  during  the  past  week, 
and,  indeed,  are  hardly  yet  concluded.  The  operations 
commenced  on  Tuesday  ;  the  members  of  the  Royal  Rivers 
Commission,  Sir  William  Denison  and  Dr.  Frankland 
(without  Mr.  John  Chalmers  Morton,  who  has  not  quite 
recovered  from  a  slight  accident),  were  present  on 
Thursday,  accompanied  by  the  mayor  and  several  members 
of  the  corporation  of  Leicester.  Owing  to  unexpected 
difficulties  which  we  shall  presently  explain,  a  prolongation 
of  the  trial  was  decided  on,  Dr.  Frankland’s  assistant,  Mr. 
Thorp,  being  appointed  to  watch  the  proceedings  and 
take  samples  for  analysis. 

The  object  has  been  to  put  a  new  invention,  the  nature 
of  which  will  be  easily  understood,  to  a  practical  test. 
The  manurial  matters  in  town  sewage  exist  in  a  state  of 
such  attenuated  solution  that  the  weak  liquid  is  valued  at 
only  twopence  or  a  little  more  per  ton  ;  mere  cost  of 
conveyance,  therefore,  precludes  its  application  to  any 
but  low-lying  lands,  and,  as  it  cannot  be  stored  for  use 
except  in  certain  seasons,  it  cannot  be  fully  utilised  except 
by  some  special  system  of  husbandry  capable  of  consuming 
one  invariable  quantity  day  by  day  throughout  summer 
and  winter.  Hence,  what  a  striking  advantage  it  would 
be  if  we  could  separate  the  valuable  constituents  from  the 
extremely  diluted  liquid,  fixing  them  in  a  concentrated, 
dry,  easily  transportable  manure  worth  several  sovereigns 


per  ton,  that  could  be  stored  for  use  in  any  season  and 
applied  in  any  situation  !  Of  the  many  plans  proposed 
for  accomplishing  this  feat,  some  have  managed  to 
separate  the  whole  of  the  insoluble  or  sedimentary  matter, 
and  even  a  small  proportion  of  the  soluble  constituents ; 
but  hitherto  no  chemical  or  mechanical  device  has  suc¬ 
ceeded  in  precipitating  in  a  solid  form  the  most  valuable 
ingredients  held  in  excessive  dilution  in  the  sewage. 
Everybody  seemed  to  have  agreed  that  the  only  feasible 
mode  of  utilising  sewage  is  by  surface  irrigation.  In¬ 
ventors,  however,  are  a  class  of  people  seldom  found  to 
relinquish  a  problem  as  hopeless ;  and  little  more  than  a 
month  ago  a  new  process  for  accomplishing  the  desired 
result  was  patented  by  Mr.  Robert  George  Sillar  (of  the 
firm  of  W.  C.  Sillar  and  Co.,  bullion  brokers,  Cornhill), 
and  Mr.  George  W.  Wigner,  analytical  chemist,  Grove- 
lane,  Camberwell.  The  origin  of  inventions  is  often  very 
curious  ;  the  present  one  is  said  to  have  been  suggested, 
strangely  enough,  by  some  of  the  purifications  enjoined 
upon  the  ancient  Hebrews,  “  the  ashes  of  a  heifer” 
pointing  out  animal  charcoal,  and  blood  poured  upon  the 
ground  prompting  a  use  ofbloodandofclay.  The  inventors, 
therefore,  mixed  these  three  substances, — animal  charcoal, 
blood,  and  clay, — adding  alum  and  three  other  chemicals 
which  are  at  present  secret,  but  affirmed  to  be  cheap  and 
commercially  obtainable  in  any  quantity.  Laboratory 
experiments  showed  that  this  “ABC  compound,”  as  it 
was  called,  had  the  power  of  precipitating  nearly  all  the 
manurial  constituents  of  sewer  water,  the  whole  settling 
in  a  flocculent  mass  at  the  bottom  of  the  vessel  in  the 
course  of  a  few  minutes.  The  water  was  left  almost  pure, 
and  the  residuum  when  dried  required  only  simple  treat¬ 
ment  by  an  acid  to  render  soluble  certain  of  the  con¬ 
stituents  for  the  use  of  plants.  Of  course,  until  further 
inquiry  is  made,  and  until  the  Rivers  Commission 
authorise  a  publication  of  their  own  analysis,  the  inventors 
are  responsible  for  these  statements. 

On  the  16th  of  June  a  practical  trial  was  made  at 
Tottenham,  where  the  Local  Board  of  Health,  being  re¬ 
strained  by  an  injunction  from  pouring  their  sewage  un¬ 
purified  into  the  river  Lea,  are  endeavouring  to  ascertain 
which  is  the  most  efficient  and  least  expensive  mode  of 
purification.  As  reported  in  “  Engineering  ”  of  July  3,  a 
tank  was  filled  with  5,000  gallons  of  very  black  sewage,  a 
quantity  of  the  ABC  compound  in  solution  was  pumped 
in,  and  the  water  settled  clear  in  twenty  minutes,  being 
so  clarified  and  deodorised  as  to  be  free  from  smell  and 
nearly  tasteless.  A  larger  tank  was  gradually  filled  with 
36,000  gallons  of  sewage,  admitted  at  the  rate  of  about 
1,000  gallons  per  minute,  the  solution  running  in  at  the 
same  time,  and  in  twenty  minutes  after  the  tank  was  full 
the  precipitation  had  been  effected  and  the  water  was 
clear.  According  to  the  inventor’s  analysis  the  water 
retained  only  one-eighth  of  the  organic  or  dangerous 
impurities;  and  no  less  than  85  per  cent  of  the  ammonia 
and  all  the  phosphoric  acid  (the  two  most  valuable  con¬ 
stituents)  were  removed  from  the  sewage  and  fixed  in  the 
solid  residuum.  The  36,000  gallons  of  sewage  yielded 
8  cwts.  of  air-dried  manure  containing  20  per  cent  of 
organic  matter,  2^37  per  centjof  ammonia,  and  5-33  per 
cent  of  phosphoric  acid.  Mr.  Wigner  valued  it  at  £2  3s. 
per  ton  ;  but  it  contained  68'5  per  cent  of  silica,  alumina, 
and  various  salts,  and  nearly  half  of  this  has  been  now  re¬ 
moved  by  an  easy  process,  leaving  the  manure  worth  so 
much  more.  The  cost  of  the  ABC  compound  in  this 
experiment  is  stated  to  have  been  only  7s.  2d. ;  while  the 
manurial  product  was  valued  at  about  17s. 

The- Leicester  trial  is  on  a  much  larger  scale,  the  mayor 
and  corporation,  at  the  request  of  the  Rivers  Commission, 
having  placed  their  sewage  works  and  machinery  at  the 
disposal  of  the  inventors  for  several  days.  The  drainage 
of  this,  probably  the  very  cleanest  and  best  kept  manu¬ 
facturing  city  of  90,000  inhabitants,  is  discharged  into  the 
river  Soar  at  the  rate  of  more  than  4,000,000  gallons  per 
diem,  being  lifted  by  two  pumping-engines  of  twenty-two 
horse  power  each,  at  the  Abbey-lane  sewage  works,  about 
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a  mile  north  of  the  town.  Here  a  company  expended  a 
great  many  thousands  of  pounds  in  carrying  out  Wick- 
steed’s  milk  of  lime  deodorising  process  ;  finally  handing 
over  the  present  extensive  buildings,  tanks,  machinery, 
outdoor  drying  vats,  &c.,  to  the  Leicester  corporation,  who 
now  use  them.  Milk  of  lime  is  mixed  with  the  sewage, 
which  is  thus  partially  deodorised  before  flowing  into  the 
river,  while  the  offensive  black  sediment,  drawn  from  the 
beds  of  the  settling  tanks  by  horizontal  screws  and  ele¬ 
vators,  is  drained  and  air-dried  in  embanked  compart¬ 
ments,  and  then  sold  (to  a  very  limited  extent)  to  farmers 
at  is.  per  cartload. 

Visiting  the  works  on  Friday  we  found  the  lime  process 
going  on  in  one-half  of  the  establishment,  while  the  other 
was  devoted  to  Messrs.  Sillar  and  Wigner — that  is  to  say, 
one  of  the  pumping  engines  and  two  of  the  great  tanks 
were  employed  as  usual,  while  the  other  engine  and  two 
tanks,  holding  417,000  gallons  at  once,  were  occupied  in 
the  new  process.  The  engine  works  two  pumps,  the 
large  one  delivering  about  100,000  gallons  of  sewage  per 
hour  into  a  first  or  receiving  tank,  the  smaller  pump  at 
the  same  injecting  into  the  sewage  about  1,000  gallons  of 
the  chemical  solution,  this  entering  the  side  of  the  huge 
pipe  which  leads  from  the  sewage  pump  to  the  receiving 
tank.  The  agitation  in  the  first  or  receiving  tank  causes 
a  partial  mixture  ;  but  a  complete  churning  and  intimate 
union  are  effedted  by  the  sewage  passing  through  a 
number  of  small  apertures  into  cells,  in  each  of  which  re¬ 
volves  a  stirrer,  and  thence  out  of  the  cells  into  two  very 
spacious  settling  tanks.  An  artificial  dam  of  bags  of 
earth  had  been  constructed  to  divide  the  receiving  tank; 
this  was  frequently  breached  by  the  wash  of  the  in-flowing 
sewage,  thus  mixing  a  portion  of  the  lime-sewage  with 
the  other,  and  so  vitiating  the  experiment,  and  fair  speci¬ 
men  samples  could  not  be  taken  until  a  sufficient  time 
had  elapsed  after  a  repair  of  the  dam.  The  chambers 
which  supplied  the  smaller  pumps  had  also  been  divided, 
so  that  one  pump  could  be  fed  with  milk  of  lime  and  the 
other  with  the  ABC  solution,  and,  unfortunately,  a 
leakage  made  some  difficulty  here.  Worse  than  this,  it 
was  found  that  the  dry  granulated  clay  used  in  the  com¬ 
pound  (which  was  all  mixed  on  the  spot)  contained  some 
small  gravel,  and  several  times  this  got  into  the  pump 
valve  and  deranged  the  adtion  of  the  pump,  stopping  the 
injedtion  of  the  solution,  while  the  pumping  of  the  sewage 
continued.  Long  delays  were  occasioned  ;  and  of  course 
no  fair  sample  of  the  effluent  water  discharged  from  the 
tank  into  the  river  could  be  taken  until  the  charge  of 
sewage  in  the  tanks  had  been  completely  renewed.  Hence 
the  trial  was  to  be  continued  until  Monday,  Aug.  3rd, 
On  Friday  we  did  observe  that  the  water  passing  over  at 
the  exit  end  of  the  great  tank  was  clearer  than  that  from  the 
lime  process,  and  that  any  odour  from  it  was  less  per¬ 
ceptible.  We  found  that  the  sediment  from  the  new 
process  had  little  smell,  while  that  from  the  lime  process 
was  horribly  offensive.  We  saw  test-glasses  full  of  the 
sewage  precipitated  in  two  or  three  minutes  and  made 
perfectly  clear  and  sweet.  We  were  informed  that  on 
the  previous  days,  when  the  pump  and  the  artificial  tank 
walls  were  in  order,  the  following  average,  but  not 
corrected,  results  were  obtained : — An  imperial  gallon  of 
the  sewage  as  it  comes  from  the  main  culvert  contains 
130*2  grains  of  inorganic  matter  and  58*8  grains  of  organic 
matter  ;  total,  189  grains  per  gallon.  After  the  lime  pro¬ 
cess  the  purified  sewage-water  contains  89*7  grains  of 
inorganic  and  42*7  grains  of  organic  matter;  total, 
132*4  grains  per  gallon.  But  after  the  new  process  the 
purified  sewer-water  contains  43*3  grains  of  inorganic 
and  14*2  grains  of  organic  matter;  total,  only  57*5  grains 
per  gallon.  We  believe  that  London  drinking  water 
commonly  contains  8£  grains  of  organic  matter  per  im¬ 
perial  gallon  ;  that  is  more  than  half  the  quantity  left  in 
this  purified  sewage,  which  must,  therefore,  be  quite 
innocuous.  The  following  is  an  approximate  analysis  of 
the  air-dried  residuum  or  manure  which  the  new  process 
has  removed  from  the  sewage  at  Leicester 
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Phosphoric  acid. . 
Sulphate  of  lime 
Alumina 

Silica . 

Iron,  loss,  &c.  . . 


8  per  cent. 

36  „ 

4  »> 

1  ,, 

9  » 

39 

3  »! 


IOO 

Ammonia . 3J  ,, 

This  is  considerably  richer  in  ammonia  than  the 
Tottenham  manure,  which  was  valued  at  £2  3s.  per  ton  ; 
in  fadt,  reckoning  ammonia  at  ^60  per  ton,  and  the  phos¬ 
phoric  acid  (from  its  equivalent  in  phosphate  of  lime)  at 
£50  per  ton,  the  Leicester  sewage  manure,  by  the  above 
analysis,  is  worth  £4  per  ton.  These  analyses  were 
made  by  Mr.  Wigner,  the  inventor,  and  are  open  to 
correction,  or  to  exposure  from  the  official  analyses  that 
will  be  made  by  Dr.  Frankland. 

We  are  told  that  the  adtual  cost  of  the  ABC  compound 
used  at  Leicester  has  amounted  to  8s.  7d.  for  each 
100,000  gallons  of  sewage  treated,  whence  the  cost  of 
materials  for  purifying  the  whole  4,000,000  gallons  of 
sewage  daily  furnished  by  the  town  would  be  £17  3s. 
The  alum,  the  clay,  the  animal  charcoal,  and  the  three 
unknown  chemicals  are  all  procurable  (so  we  learn  to  any 
extent ;  and  the  blood  used  is  only  one  pint  to  each 
20,000  gallons  of  sewage,  so  that  the  daily  consumption 
for  Leicester  would  be  25  gallons. 

The  manure  left  as  a  black  semi-fluid  mud  at  the 
bottom  of  the  tanks  has  yet  to  be  removed  by  the  worm- 
screw  and  dredge-elevators,  and  its  quantity  ascertained. 
But  if  it  be  true  that  of  189  grains  of  ingredients  in  each 
gallon  of  sewage  57*5  grains  go  away  in  the  clarified 
water,  121*5  grains  from  each  gallon  of  sewage  must 
either  remain  in  the  precipitated  residuum,  or  be  dissipated 
into  the  atmosphere.  At  Tottenham,  40,000  gallons  of 
sewage  are  reported  to  have  yielded  8  cwts.  of  dried 
maflure  ;  and  at  this  rate  the  4,000,000  gallons  of  Leicester 
sewage  should  give  40  tons  of  manure  per  day,  worth  (as 
we  have  valued  above)  about  £4.  per  ton.  A  return  in 
manure  of  ^160  per  day  for  an  outlay  of  £ij  3s.  in 
chemicals  must  leave  a  margin  for  huge  profit,  after 
paying  any  conceivable  working  expenses,  and  the  interest 
upon  buildings  and  machinery  necessary  for  conducting 
the  process. 

The  Leicester  experiments  are  not  yet  completed,  but 
we  have  said  enough  to  show  the  importance  of  the  pending 
inquiry,  whether  this  new  invention  really  is  a  marvellous 
boon  to  the  world,  or  whether  the  whole  is  an  illusion  or 
a  sham. 
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Paris,  Aug.  5,  1868. 

Vesuvius. — The  Sewage  Experiments  at  Clichy.  Academy  of 
Sciences  : — Rotatory  Magnetic  Power  of  Thallic  Alcohol. — Laws 
of  Induction. — Thermorheometer.— Artificial  Production  of  Pyroxene 
and  Peridote. — Action  of  Iodine  on  Arseniuretted  and  Antimoni- 
uretted  Hydrogen. 

Several  investigations  have  been  made  within  the  past 
six  or  eight  months  on  Vesuvius.  M.  Deville  com¬ 
municated  M.  Palmieri’s  letters  to  him,  under  the  title 
of  “  Fadts  concerning  the  History  of  the  Eruption  of 
Vesuvius,”  to  the  Academy.  M.  Franco  likewise  gives  an 
account  of  an  excursion  to  the  crater  of  Vesuvius,  on  the 
21st  February,  1868  ;  and,  lastly,  we  have  the  researches 
of  M.  Silvestri,  professor  of  chemistry  in  the  University  of 
Catania.  In  one  of  his  letters,  M.  Palmieri  remarks  that 
on  the  east  base  of  the  cone,  a  crack  of  about  400  metres 
in  length  had  opened.  From  two  places  in  this  crack  an 
abundance  of  lava  flowed,  descending  on  to  the  territory 
of  Bosco-Reale,  superposing  the  lava  of  1850.  This 
current  flowed  with  marvellous  rapidity,  without  violence, 
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without  projectiles;  it  ceased  to  flow  at  the  end  of  seven 
days,  when  it  reappeared  at  the  summit  of  the  Vesuvian 
cone.  The  whole  of  the  fissure,  at  the  outpouring  of  the 
lava,  presented  a  series  of  fumeroles,  which,  in  the  neigh¬ 
bourhood  of  the  aCtual  vents,  evolved  sulphurous  acid, 
and  farther  off,  the  vapour  of  water  alone,  or  with  carbonic 
acid.  When  the  activity  of  the  eruption  permitted,  M. 
Palmieri,  with  his  assistant  M.  Franco,  made  the  ascension 
of  the  cone,  and  examined  the  emanations  from  various 
currents  of  lava  issuing  from  the  base  of  the  cone  of  erup¬ 
tion  ;  they  found  carbonic  acid.  In  the  fumeroles  near  the 
cone  in  eruption,  and  near  the  point  whence  the  lava  issued, 
abundant  sublimations  of  chloride  of  iron  were  noticed  ; 
no  traces  of  chloride  of  iron  were  found  on  the  fumeroles 
from  which  the  lava  issued  at  the  base  of  the  Vesuvian 
cone,  where  the  products  were  the  chlorides  of  copper  and 
lead.  Upon  aspirating  the  gas  from  a  fumerole  situated 
near  Crocella,  and  passing  it  into  a  solution  of  chloride 
of  barium,  an  ab  ndant  precipitate  of  sulphate  of  baryta 
was  caused.  Sulphates  were  found  in  this  fumerole  and 
in  others.  In  another  letter,  M.  Palmieri  disputes  an 
observation  made  by  M.  Silvestri— namely,  the  acidity  of 
the  fumeroles  with  the  lava  still  flowing,  or  which  are  in 
their  first  period  of  existence.  He  affirms  that  the  vapours 
from  lava  in  motion  give  neither  acid  nor  alkaline  reaction. 
M.  Silvestri  states  that  the  lava  from  this  eruption  presents 
itself,  as  usual,  in  every  variety  of  form — as  compact  lava, 
scoriae,  and  ash  or  sand  ;  the  scoriaceous  form  pre¬ 
dominating.  This  lava  is  dark  grey  coloured,  nearly  black, 
sometimes  reddish  on  the  surface.  Dark  green  tints  are 
met  with  in  the  lava  which  has  cooled  rapidly,  and  is 
found  in  small  blocks ;  the  colour  is  that  assumed  by 
pyroxene,  one  of  the  principal  constituents  of  lava.  The 
reddish  tint  appears  to  be  due  to  the  further  oxidation  of 
the  iron  compounds  in  the  lava.  It  is  possessed  of  crys¬ 
talline  structure,  owing  to  the  presence  of  augite  and 
leucite.  The  following  are  the  densities  of  the  different 
varieties  of  lava  at  140  C.  : — Sand,  2786 ;  scoriae,  2*467  ; 
black  compact  lava,  2,8i9 ;  greenish  compact  lava,  2*67  ; 
vitrified  compact  lava  (after  artificial  fusion)  2*698.  In 
placing  these  results  obtained  for  the  lava  from  the  last 
eruption  of  Vesuvius  with  those  obtained  for  the  last 
eruption  of  Etna,  which  occurred  in  1865,  the  only 
difference  worthy  of  note  observed  is  that  while  the  compaCt 
lava  from  Vesuvius,  after  artificial  fusion,  has  a  density  of 
2*698  ;  that  from  Etna,  after  the  same  treatment,  had  a 
density  of  only  i’972.  The  lava  from  Vesuvius  is  slowly 
and  incompletely  attacked  by  the  strongest  mineral  acids, 
excepting  hydrofluoric  acid.  M.  Silvestri  therefore  made 
the  analysis  by  fusion  with  pure  lime,  according  to 
Deville’s  method.  The  compaCt  lava  gave  the  following 
results: — Silica,  38*888;  lime,  17*698;  alumina,  14*127; 
magnesia,  3*333  ;  protoxide  of  iron,  12*696 ;  manganese,  *oi ; 
potash,  1*19;  soda,  io*o;  water,  2*065,  The  amount 
of  soda  is  very  remarkable.  The  concluding  portion  of 
M.  Silvestri’s  memoir,  concerning  the  sublimates  and  the 
analyses  of  them,  has  already  been  noticed  in  Foreign 
Science. 

Interesting  experiments  regarding  the  employment  of 
sewage  have  been  made  on  the  Clichy  territory,  a  little 
distance  from  the  mouth  of  the  Seine.  The  chemica 
separation  of  the  matters  operated  upon,  and  the  direCt 
distribution,  without  previous  purification,  have  been  the 
two  processes  experimented  with.  According  to  a  report 
of  the  engineer,  M.  Mille,  charged  to  conduct  the  necessary 
trials,  the  chemical  operaion  results  from  a  determinate 
proportion  of  sulphate  of  alumina,  which  precipitates  the 
matters  in  suspension  and  causes  the  clarification  of  the 
water.  The  expenses  of  the  operation  assume  very  smal 
proportions  when  account  is  taken  of  the  yield — 19  francs 
per  ton  for  the  precipitate,  which  constitutes  an  excellent 
manure,  and  5  centimes  per  cubic  metre  for  the  clarified 
liquor.  The  total  expense  for  this  first  process  of  purifica¬ 
tion  is  2  centimes  per  cubic  metre  of  sewage  treated 
chemically.  The  other  process,  that  is  to  say  the  diredt 
distribution,  has  given,  since  1867,  very  good  results. 


Thus  fertilised,  the  culture  of  the  maize,  or  Indian  corn 
has  furnished  a  yield  of  11,000  kilos,  thehe&are,  and  from 
beet-root  plantations,  30,000  kilos,  to  the  hectare,  have 
been  obtained.  At  the  Universal  Exhibition  of  1867,  the 
monstrous  bulbs  from  the  experimental  plantation  at 
Clichy  attracted  considerable  notice.  The  jurors  charged 
with  the  examination  of  these  products,  testified  that  their 
size  in  no  way  detra&ed  from  their  quality,  and  that  their 
taste  was  not  affedted  by  the  manure  to  which  they  owed 
their  development.  The  quantity  of  sewage  water  supplied 
in  the  culture  did  not  exceed  the  amount  of  irrigation 
practised  by  the  grower  on  the  soil  previously  charged 
with  manure.  The  experiments  commenced  at  Clichy  are 
about  to  be  carried  out  in  the  plain  of  Gennevilliers  on  a 
much  larger  scale,  which  will  doubtless  hasten  the  solu¬ 
tion  of  this  important  problem. 

The  following  memoirs  of  chemical  interest  were  com¬ 
municated  to  the  Academy  at  the  meeting  on  July  6th. 

“  On  the  cause  of  the  great  Rotatory  Magnetic  Power  of 
Thallic  Alcohol,”  by  M.  de  la  Rive;  “On  the  Laws  of 
Indudtion,”  by  MM.  Jarnin  and  Roger;  “On  a  Thermo¬ 
rheometer  ;”  “  On  a  Submarine  Lamp  supplied  with 
Oxygen  without  Exterior  Communication,”  by  MM. 
Leaute  and  Denoyel ;  “  Artificial  Production  of  Pyroxene 
and  Peridote,”  by  M.  Lechartier  ;  “  On  a  new  Alkaloid 
isomeric  with  Toluidine  contained  in  Commercial  Aniline,” 
by  M.  Rosenstiehl  (already  translated  in  full)  ;  “  New 
Researches  concerning  the  adtion  of  Hypochlorous  Gas 
on  a  mixture  of  Iodine  and  Acetic  Anhydride,”  by  M. 
Schiitzenberger ;  “  Adtion  of  Iodine  on  Arseniuretted  and 
Antimoniuretted  Hydrogen,”  by  M.  Husson. 

Pyroxene  and  peridote  are  produced  under  many 
circumstances.  Ebelmen  obtained  them  in  submitting 
certain  mixtures  of  silica,  magnesia,  and  boric  acid  to  the 
prolonged  adtion  of  a  high  temperature,  and  a  subsequent 
very  slow  cooling  in  a  porcelain  furnace.  M.  C.  St.  Claire 
Deville,  while  studying  the  adtion  of  alkaline  chlorides 
and  sulphates  on  the  metamorphism  of  sedimentary  rocks, 
showed  that  a  silicate  might  be  transformed  into  a  crys¬ 
talline  substance,  having  the  composition  and  the  density 
of  pyroxene.  M.  Lechartier  has  prepared  all  the  varieties 
of  pyroxene  and  peridote ;  the  following  artificially- 
prepared  compounds  were  found  to  be  identical  with  the 
natural  crystals,  by  their  crystalline  form,  their  density, 
and  composition.  Wollastonite  (Ca0)Si02,  density 
2*85  ;  pyroxene,  with  lime  and  magnesia  for  bases 
(Ca0,Mg0)Si02,  D  =  3*4;  pyroxene,  with  lime,  magnesia, 
andfprotoxide  of  iron  for  bases  (Ca0,Mg0,Fe0)Si02, 
D  =  3*3  ;  pyroxene,  with  lime,  magnesia,  protoxides  of  iron 
andmanganese  (CaO,MgO,FeOlMnO)Si62,  D  =  3*35 ;  peri¬ 
dote  (Mg0)2Si02,  D  =  3*i9;  peridote,  with  magnesia  and 
protoxide  of  iron  (Mg0,Fe0)2Si02,  D  =  3*22.  The  silica, 
intimately  mixed  with  the  oxides  to  which  it  is  to  be 
united,  is  placed  in  a  crucible  of  gas  retort  carbon  with 
anhydrous  chloride  of  calcium  broken  in  small  pieces. 
The  carbon  crucible,  furnished  with  a  cover,  is  enclosed 
in  an  earthen  crucible,  and  the  space  between  the  two 
filled  with  charcoal  powder  ;  the  earthen  crucible  is  then 
closed  with  its  cover,  which  is  carefully  luted,  and  only  a 
small  opening  left.  The  mixture  is  heated  to  bright  red¬ 
ness  for  an  hour  or  two.  The  temperature  requires  to  be 
more  intense  and  more  prolonged  for  the  produ&ion  of 
peridote,  than  pyroxene  pit  is  lower  for  ferruginous  silicates 
than  for  the  corresponding  silicates  which  only  contain 
lime  and  magnesia.  The  cooling  is  allowed  to  take  place 
in  the  furnace.  At  the  bottom  of  the  crucible  a  button  is 
found,  containing  the  crystals  of  silicates  disseminated  in 
chloride  of  calcium  ;  the  latter  compound  being  dissolved 
by  water,  the- crystals  are  set  at  liberty.  For  pyroxene 
the  following  proportions  are  used  : — Silica,  10  grms. ; 
lime,  4 ;  magnesia,  3  ;  chloride  of  calcium,  100 ;  3  or  4 
grammes  of  transparent  colourless  crystals,  from  6  to  ic* 
millimetres  in  length,  are  obtained.  In  the  preparation 
of  pyroxene,  the  lime  can  be  replaced  by  anhydrous  fused 
bisulphate  of  soda,  and  the  magnesia  by  sulphate  of 
magnesia.  Peridote  is  prepared  by  heating  4  grammes  of 
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kiiica  with  8  of  magnesia  and  100  of  chloride  of  calcium. 
Colourless  transparent  crystalline  plates  are  obtained  ; 
they  are  soluble  in  acids,  and  although  crystallised  in  the 
midst  of  chloride  of  calcium,  they  contain  not  a  trace  of 
lime. 

Ammonia,  in  presence  of  iodine,  gives  iodide  of  nitro¬ 
gen.  Not  less  easily,  M.  Husson  states,  antimoniuretted 
hydrogen  and  arseniuretted  hydrogen  form  iodide  of  anti¬ 
mony  and  iodide  of  arsenic,  when  the  two  gases  are  made 
to  pass  over  iodine.  The  ease  with  which  the  combination 
takes  place  may  furnish  a  useful  application  in  toxico¬ 
logical  researches.  A  tube  containing  a  small  piece  of 
iodine  being  joined  to  the  Marsh’s  apparatus,  gentle  heat 
is  appliedto  volatilise  the  iodine,  which,  upon  condensation, 
lines  the  tube.  Then,  while  the  tube  is  still  slightly  warm, 
the  gas  is  allowed  to  pass.  If  this  contains  arseniuretted 
hydrogen,  the  iodine  will  be  bordered  by  a  yellow  line 
formed  of  little  straw-like  masses,  having  much  analogy 
with  iodoform  ;  the  iodine  disappears  completely.  With 
antimoniuretted  hydrogen  the  reaction  is  less  manifest; 
all  the  iodine  collects,  forming  a  deep  ring,  orange-tinted 
on  the  one  side  and  brown  on  the  other.  But  the  action 
of  heat  enables  these  two  iodides  to  be  distinguished 
thus  : — The  yellow  iodide  of  arsenic  is  transformed,  one 
part  into  red  iodide  with  disengagement  of  iodine,  the 
other  volatilises  in  the  state  of  yellow  vapours  which  are 
received  on  unsized  paper ;  the  same  phenomenon  is  pro¬ 
duced  under  the  influence  of  an  excess  of  arseniuretted 
hydrogen,  whence  M.  Husson  is  inclined  to  conclude  that 
a  periodide  of  arsenic,  ASI5,  is  first  produced.  Iodide  of 
antimony,  ^on  the  other  hand,  evolves  red  vapours,  and 
leaves  a  little  reduced  antimony. 


NOTICES  OF  BOOKS. 


Intercolonial  Exhibition ,  1866-67.  Official  Record.  Mel¬ 
bourne,  Australia. 

This  official  record  is  chiefly  a  collection  of  the  reports  and 
awards  of  the  jurors.  The  reports  we  may  mention  were 
furnished  gratuitously,  and  they  contain  evidence  of  very 
careful  preparation.  The  interest  taken  by  everyone  in 
regard  to  the  exhibition  is  somewhat  odd  to  us  in  England  : 
railway  companies,  shipping  companies,  and  carriers 
allowed  packages  and  cases  to  pass  free  of  expense,  even 
analyses  were  made  gratis,  and  indeed,  reading  these  intro¬ 
ductory  portions,  one  begins  to  doubt  whether  in  the  old 
country  we  are  not  moving  towards  dignified  eastern 
apathy. 

A  considerable  part  of  the  volume  is  devoted  to  a  de¬ 
scription  of  minerals  found  in  the  colony  and  exhibited. 
Probably  the  reports  we  first  encounter  are  those  relating 
to  the  exhibits  most  connected  with  chemistry.  The  first 
is  “  Mineral  Products  ;  Class  1,  Section  1.”  Among  the 
gold  specimens  exhibited  was  an  ore  containing  gold,  with 
sulphides  of  nickel  and  silver,  in  iron  pyrites  from  South 
Australia.  A  specimen  of  black  oxide  of  copper  crystals 
from  Western  Australia  is  noteworthy,  on  account  of  the 
form  of  the  crystals,  viz.,  rhombohedral,  the  hardness 
being  3.  The  crystals  possess  great  lustre,  and  resemble 
iron  glance  in  general  appearance.  The  Murninnie  Mining 
Company  exhibit  a  good  collection  of  bismuth  ores  and 
metallic  bismuth  in  ingots.  Two  specimens  of  earthy 
cobalt  containing  8  per  cent  of  cobalt,  were  exhibited,  as 
well  as  an  ingot,  containing  64  per  cent  of  copper  and  28 
per  cent  of  cobalt,  obtained  by  Thomas  and  Co’s  patent 
method  of  extracting  cobalt  from  its  ores.  Coal  was  ex¬ 
hibited  by  the  Mining  Department  of  Victoria ;  an  ex¬ 
amination  or  the  quality  ga\e  volatile  hydrocarbons  3174 
percent,  fixed  carbon  24^75  per  cent,  ash  43'5i  per  cent. 
Some  very  fine  blocks  of  limestone,  yielding  upon  analysis 
95'5  Per  cent  of  carbonate  of  lime,  were  exhibited  ;  there 
were  likewise  from  Victoria,  good  sandstone,  Fuller’s 
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earth,  and  granite.  Among  the  gems  and  precious  stones 
collected  in  the  colony,  there  were  diamonds,  sapphires, 
topazes,  garnets,  spinels,  and  tourmaline.  From  New 
South  Wales  very  fine  specimens  of  coal  were  exhibited  : 
also  kerosene  shale  and  the  oils  obtained  therefrom. 
Tasmanian  coals  were  also  exhibited  and  analysed  ;  the 
amounts  of  ash  in  four  varieties  were  respectively  8,  10, 
16,  and  20  per  cent.  Graphite,  but  not  very  pure,  was 
exhibited  from  New  Zealand. 

In  the  introduction  to  Section  2,  Class  1,  devoted  to 
chemical  and  metallurgical  products  and  processes,  the 
jurors  remark  “  In  the  vegetable  kingdom,  new  species 
“and  even  new  varieties,  will  afford  new  resins,  new 
“  essential  oils,  new  alkaloids,  new  barks,  and  vegetable 
“  acids,  and  oft-times  on  the  other  hand  they  become  new 
“  sources  of  well-known  and  useful  vegetable  products.  The 
“  present  Exhibition  affords  an  example  ofthis  latter  case, 
“  in  which  the  grass-tree  ( Xanthorrhca  Australis )  is  made 
“  to  yield  alcohol,  varnishes,  and  picric  acid.”  After  an 
exposition  of  the  dependence  of  chemical  manufactures, 
the  jurors  point  out  the  great  natural  resources  of 
the  Australian  colonies.  At  the  outset  there  is  no  scarcity 
in  fuel ;  then  there  is  native  sulphur  in  New  Zealand, 
and  iron  and  copper  pyrites  as  a  source  of  sulphur  in 
Victoria  and  other  places,  ores  of  copper,  lead,  and 
bismuth,  and  probably  cobalt  also,  are  well  provided  in 
South  and  Western  Australia,  and  of  tin  ore  there  is  no 
lack  either  in  quantity  or  quality.  Iron  ores  are  abundant 
everywhere;  the  magnetite  of  Tasmania  contains  70  per 
cent  of  metal.  We  learn  that  chemical  manufactures 
may  be  said  to  have  already  a  fair  existence,  since  the 
reporters  remark  that  Melbourne  vies  with  Sydney  in  the 
manufacture  of  oil  of  vitriol  and  other  mineral  acids,  on 
a  creditable  scale.  Samples  of  carbonate  of  soda  and 
silicate  of  soda  of  Melbourne  make  were  also  exhibited. 

The  soap  manufacture  was  represented  by  samples  of 
great  excellence.  To  quote  from  the  report  indeed  this 
manufacture  appears  to  have  developed  to  a  tolerably 
advanced  state;  “  It  includes,  among  other  examples,  the 
excellent  silicated  soap  of  Messrs.  Gossage,  Brothers, 
which  may  be  mentioned  as  presenting  the  most  modern 
phasis  of  the  soap-maker’s  art,  and  which  with  colonial- 
made  silicate  and  carbonate  of  soda  exhibited  by  that 
firm,  are  of  very  high  chemical  interest,  and  deserving  of 
unqualified  commendation.”  In  pharmaceutical  chemistry 
there  were  not  many  exhibitors,  but  several  of  the  exhibits, 
such  as  the  granulations  of  the  chalybeate  salts,  scale 
preparations  of  iron,  quinine,  and  ammonia,  are  mentioned 
as  deserving  of  notice.  Likewise  a  collection  of  chemicals, 
and  especially  a  fine  crystal  of  nitrate  of  silver,  prepared 
in  the  colony.  One  firm,  in  addition  to  the  general 
exhibits,  showed  a  series  of  products  obtained  from  the 
grass  tree  resin,  viz.,  distilled  spirit, Tpicric  acid,  the  resin, 
and  a  sample  of  polish  made  from  the  latter,  as  well  as  a 
specimen  of  wood  stained  with  the  acid.  Photographic 
chemicals  were  exhibited  by  one  or  two  firms ;  the  col¬ 
lection  was  considered  good. 

These  are,  perhaps,  the  only  two  sections  relating 
entirely  to  chemical  operations,  and  we  now  turn  to  a  few 
subjects,  possibly  interesting  to  our  readers,  distributed 
in  different  parts  of  the  volume. 

An  ingenious  filter  was  exhibited  by  Dr.  de  Bohn,  to 
whom  a  medal  was  awarded  for  this  exhibit.  The  filter 
consists  of  two  cylinders  of  copper,  the  one  filled  with 
porous  stone,  and  the  other  with  charcoal  or  other 
chemically-purifying  material,  the  cylinders  being  con¬ 
nected  by  a  short  pipe  and  union.  With  a  moderate 
pressure,  this  apparatus  filters  very  rapidly  and  effectually  ; 
it  can  be  easily  cleaned  by  reversing  the  cylinders  end 
for  end,  and  passing  a  good  current  of  water  through. 
The  filter  was  constructed  with  a  special  view  to  clear 
wine  in  process  of  maturing  from  the  minute  organisms 
which  give  rise  to  acetous  fermentation  and  other  changes.' 
The  wine-growth  we  may  perhaps  notice,  if  only  to  draw 
attention  to  its  dimensions,  the  quality  of  a  really  large 
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number  of  samples  from  many  growers  being  declared  of 
excellent  quality. 

We  had  intended  to  notice  the  paper-making  materials  ; 
we  will,  however,  merely  remark  that  the  manufacture 
of  paper  from  the  New  Zealand  flax  (Phormium  tenax) , 
a  fibre  already  known  in  Europe,  is  being  now  fairly 
started  in  the  Australian  colonies.  v 


CORRESPONDENCE. 


ON  SCIENCE  TEACHING  IN  SCHOOLS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  very  excellent  article  in  your  last  week’s  paper, 
by  Mr.  Rodwell,  on  the  above  subjedt,  exhibits,  towards 
its  close,  a  certain  amount  of  hesitation,  as  though  he 
were  afraid  of  having  committed  himself  to  a  too  liberal 
programme,  and  asserts  as  an  apology  for  the  old  regime — 

“  But  even  if  he  learnt  nothing  of  ordinary  book-work,  he 
learnt  much  that  forms  part  of  a  liberal  education — a 
gentlemanly  tone  and  character  a  certain  esprit  de 
corps ,  &c. 

I  ask,  are  these  recommendations  inherent  to  the  study 
of  Latin  and  Greek  ?  Do  we  find  men,  who,  without 
ability  to  become  great  classical  scholars,  have  passed 
through  the  Universities,  and  completed  their  curriculum, 
any  less  qualified  to  take  their  stand  in  the  world  as 
gentlemen,  or  wanting  in  the  superficialities  above  re¬ 
ferred  to,  than  those  who  have  obtained  high  classical 
honours  ? — Often  the  contrary. 

To  say  the  truth,  the  majority  of  those  who  are  educated 
at  college  leave  it  with  a  very  imperfect  acqaintance  with 
those  languages  which  they  have  spent  years  in  professing 
to  acquire  ;  and  again,  if  we  compare  the  sum  of  know¬ 
ledge  which  the  works  of  antiquity  convey  with  that 
conveyed  by  modern,  the  disproportion  is  great  in  the 
extreme. 

The  consequences  of  the  system  which  has  hitherto 
prevailed  are  undoubtedly  that  a  young  man,  in  by  far 
the  majority  of  instances,  has  to  set  about  gaining  know¬ 
ledge  of  a  totally  different  kind,  and  to  practically  forget 
his  previous  learning  when  he  has  to  commence  his 
professional  life. 

But  the  children  of  the  middle  classes  do  not  learn  these 
dead  languages  :  they  do  not,  in  nine  cases  out  of  ten, 
acquire  them  so  as  to  appreciate  the  merits  and  beauties 
of  ancient  literature.  Ask  any  of  them  if  they  could  hold 
half  an  hour’s  conversation  with  Cicero,  if  now  living;  or, 
can  they  read  and  enjoy  his  writings  as  they  do  those  of 
Addison  ?  Yet,  unless  a  man  does  learn  a  language  so  as 
to  be  able  to  converse  in  it  and  understand  it,  or  at  least 
to  read  it,  with  perfect  facility,  how  is  it  to  be  a  means  of 
elevating  the  taste  ?  Playfair,  in  his  enquiries  as  to  the 
causes  of  decline  of  nations,  concludes  that  in  ordinary 
boarding  schools,  “not  above  one  in  a  hundred  learns  to 
read  even  Latin  decently  well— that  is  one  good  reader  for 
every  ten  thousand  pounds  expended  ”  ;  and  thus  day 
after  day  and  year  after  year  is  spent  upon  “  Hie,  licec , 
hoc,"  “  Propria  quee  maribus ,”  “  As  in  presenti,"  “  et  (and), 
cum  (when),”  and  the  like,  to  make  a  man  of  cultivated  taste. 

As  a  further  incentive  to  the  study  of  the  dead  languages, 
we  are  asked  to  admire  the  “  veneration  of  all  that  is 
ancient,  that  intense  admiration  for  the  patriotism  and 
valour  which  in  former  ages  ennobled  dynasties  and  raised 
mere  specks  upon  the  earth’s  surface  into  powerful  states 
governing  half  the  world  in  our  schools  we  imbibe  these 
influences,  and  carry  them  to  the  grave.  That  the 
patriotism  and  valour  of  the  old  Greeks  and  Romans  is 
well  worth  studying  I  do  not  deny,  but  that  it  is  desirable 
for  all  boys,  as  the  r.ule  now  is,  to  learn  to  read  of  it  in  the 
Greek  or  Latin  language  I  do  deny — French,  German, 
or  even  English  translations  would  convey  the  spirit  of  it 
e  qually  well. 

Further  on,  Mr,  Rodwell  states  that  he  sees  “nothing 


elevating  or  improving  to  the  intellect  in  the  knowledge  of 
the  modes  of  utilising  tar  liquor  or  of  dyeing  calico.” 
In  this  I  beg  entirely  to  differ,  and  think  the  majority  of 
the  readers  of  the  Chemical  News  will  do  the  same. 
Is  there  nothing  to  elevate  a  man  in  the  study  of  the 
beautiful  laws  of  chemistry,  which  must  be  understood 
before  the  nature  of  the  constituents  of  even  coal  tar  can 
be  learnt  ? 

But  if  chemical  knowledge  is  to  be  treated  in  such  a 
matter-of-faCt  way,  let  us  for  a  moment  consider 
how  the  learning  of  “The  Learned”  will  bear  it. 
Of  what  avail  is  it  to  elevate  or  improve  the  intellect 
to  read  of  the  loves  of  the  heathen  gods  in  a 
language  which  expresses  the  sentiment  “  I  love,” 
by  the  word  amo,  and  which  has  been  entirely 
disused  for  many  centuries.  The  faCt  is,  human  know¬ 
ledge  is  so  much  more  extensive  than  the  opportunity  of 
individuals  for  acquiring  it,  that  it  is  of  immense  impor¬ 
tance,  so  to  economise  the  opportunity,  as  to  gain  as  large 
and  valuable  a  portion  as  we  can.  “  Let  the  dead  ”  languages 
“bury  their  dead.”  The  English  language  possesses  a 
sufficient  store  of  literature  without  wasting  time  over 
others  simply  to  increase  it. — I  am,  &c., 

A.  L.  Steavenson. 


DEATH  |BY  CARBOLIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — My  note  on  the  loth  ult.  having  given  pain  to  the 
friends  of  the  late  Mr.  Berger,  in  consequence  of  my 
saying,  without  qualification,  that  he  must  have  drunk 
carbolic  acid,  please  allow  of  this  trespass,  in  explana¬ 
tion. 

Dr.  Metcalfe,  who  made  the  post  mortem,  says,  in  the 
Lancet  of  the  i8th  ult., — “  The  death  arose  from  asphyxia, 
or,  speaking  more  correCtly,  from  apnaea,  doubtless  from 
some  of  the  acid  getting  into  the  larynx,  simultaneously 
with  the  stomach.” — The  jury  returned  a  verdict  of 
“  accidental  death,  arising  from  inhaling  carbolic  acid,  as 
a  cure  for  the  tooth-ache.” 

The  objedt  of  my  note  was  to  corredt  this  important 
error,  and  to  show  that  the  unfortunate  gentlemen  must, 
accidentally,  have  swallowed  the  fluid — that  death  thus 
resulted,  and  not  from  its  inhalation,  as  the  verdidt 
records. 

The  letter  of  Dr.  Metcalfe  now  confirms  this.  Mr. 
Berger,  obviously  intended  to  inhale  the  vapour  only, 
through  the  long  tube — this  would,  most  probably,  have 
given  him  the  relief  sought,  as  it  has  done  others ;  but  if, 
while  in  his  agony,  he  unduly  exerted  himself  to  inhale 
a  full  dose  (which  is  very  likely),  and  if  by  accident  the  “  large 
jar  ”  of  fluid  was  upset  (not  at  all  unlikely  with  such  a 
length  of  tubing  attached),  he  might  easily  have  taken  in 
more  than  a  sufficiency  of  the  fluid  to  cause  asphyxia  and 
death. 

No  one,  I  think,  can  infer  from  the  fadts  now  published 
that  the  unfortunate  gentleman  (excellent  as  he  was 
talented)  intended  suicide  :  for  had  this  been  his  intention, 
he  would  neither  have  used  such  a  clumsy  apparatus, 
nor  would  he  have  seledted  carbolic  acid. — I  am,  &c., 

T.  A.  Readwin. 

io8,  Dorset  Street,  Aug.  5,  1868. 


MISCELLANEOUS. 


Carbolic  Acid,  a  Cure  for  Snake  Bites. — Messrs. 
F.  C.  Calvert  and  Co.  have  forwarded  us  a  letter  they  have 
received  from  John  W.  Hood,  B.Sc.,  M.D.,  of  Melbourne, 
Australia,  from  which  we  make  the  following  extradt : — 
“  An  unfortunate  experiment,  resulting  in  the  death  of  the 
principal  performer,  as  to  the  efficacy  of  a  so-called  anti¬ 
dote  for  snake  bites,  took  place  here  some  few  weeks 
since,  and  of  which  I  send  you  a  report.  The  cure  of 
•  persons  bitten  by  the  venomous  snakes  of  Vidtoria  has 
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long  been  a  favourite  subjed  for  experiments  among  the 
hiedical  profession  here.  I,  living  in  a  city,  have  not  the 
Opportunity  of  meeting  with  any  human  subjects  to  experi¬ 
mentalise  upon,  and  have  to  rest  contented  with  quadru¬ 
peds — most  of  which  suffer  death.  Howevef,  I  have  long 
entertained  the  opinion  that  carbolic  acid,  taken  internally 
and  used  as  a  caustic  to  the  wound,  would  be  found  to  be 
beneficial,  and,  perhaps,  a  specific  cure.  That  I  am  right, 
to  a  certain  extent,  is  proved  by  the  fad  that  a  friend  of 
mine)  a  medical  man  living  at  Warrnambool,  Dr.  Boyd, 
Successfully  treated  two  cases  of  snake  bite  with  carbolic 
acid.  I  am  not  aware  Of  more  particulars  than  that  the 
first  case  was  a  young  lad  bitten  by  a  tiger-snake,  the 
most  venomous  these  colonies  produce,  and  Dr.  Boyd — 
six  hours  after  the  boy  was  bitten — administered  ten  drops 
of  pure  acid,  in  brandy-and-water,  every  few  minutes. 
He  writes — ‘the  effed  was  magical — from  a  pallid 
countenance,  slow  pulse,  and  semi-comatose  condition, 
the  patient  rallied  to  a  bright  expression,  ruddy  glow,  and 
quick  pulse,  and  the  recovery,  though  slow,  was  con¬ 
tinuous  and  certain.” 

The  Temper  of  Modern  Science  indiredly  rules  the 
progress  of  the  healing  art.  It  is  of  consequence  to  appre¬ 
ciate  what  that  temper  is.  It  would  be  difficult  more  aptly 
to  describe  it  than  by  the  words  of  Newton  “  The  main 
business  of  natUfal  philosophy  is  to  argue  from  phenomena 
without  feigning  hypotheses,  and  to  deduce  causes  from 
effeds,  till  we  come  to  the  very  first  cause,  which  certainly 
is  not  mechanical.”  This  phrase  suggested  to  one  a 
countless  host  of  loving  worshippers,  to  another  a  crowd 
of  stern  inquirers,  each  in  his  own  sphere,  tinged  with  the 
special  hue  of  his  own  nature  ;  in  physics  and  biology  all 
alike  are  searching  for  a  true  cause.  From  the  causes 
of  twining  in  the  delicate  tendril  to  the  causes  of  variation 
in  the  human  species,  from  the  causes  and  local  conditions 
of  atmospheric  changes,  to  the  causes  and  physical  conse¬ 
quences  of  the  combustion  of  a  fixed  star,  the  biologists 
and  astronomers  of  the  day  are  seeking  a  true  cause. 
And  each  in  his  way,  appreciated  by  hundreds  of  fellow- 
workers  and  ten  thousands  of  more  or  less  intelligent 
followers,  is  making  a  step  towards  the  first  cause,  which, 
Newton  says,  “  is  certainly  not  mechanical.”  And  what 
have  they  reached  ?  The  generalisation,  at  once  so 
simple,  so  overwhelming,  that  all  adion  of  which  we  are 
immediately  cognisant  is  but  the  result  of  the  operation 
of  solar  heat  upon  and  through  interdependent  and 
correlative  existences  ;  that  all  things  in  this  system  are 
capable  only  of  interchange  ;  that  there  is  no  destrudion 
of  what  exists,  no  creation  of  new  energy. — Dr.  Acland. 
Inaugural  Address  before  the  British  Medical  Association , 
Aug.  4,  1868. 

The  Fire  at  Newcastle. — Journalistic  Science. — 
A  correspondent  has  forwarded  a  Newcastle  paper  (pur¬ 
porting  to  be  local,  but  in  reality  London ,  as  most  of  it  is 
sent  down  ready  manufadured),  giving  a  description  of 
the  very  disastrous  fire  which  took  place  at  the  Friar’s 
Goose  Chemical  Works,  on  the  2nd  inst.  From  the 
following  extrads  which  we  cut  from  this  report,  it  may 
be  questioned  whether  the  time  has  come  for  ordinary 
journalists  to  write  about  and  advocate  “  Technical 
Education,”  when  they,  as  educated  men,  are  so  deficient 
in  chemical  knowledge  as  to  write  a  description  like 
this  : — “  The  principle  on#  which  the  different  parts  of  the 
works  was  arranged,  was,  to  give  the  acid  chambers  an 
exalted  position,  so  that  the  material  might  be  easily  con¬ 
veyed,  by  means  of  immense  pipes,  to'the  places  where  it 
was  needed  for  further  manufaduring  processes.  The 
operations  were  thus  commenced  with  the  produdion  of 
sulphuric  acid,  at  the  greatest  possible  distance  from  the 
river,  and  were  finished  nearer  to  the  river’s  edge,  with 
the  manufadure  of  produds — soda,  alkali,  &c. — ready  for 
shipment.  This  acid,  which  is  the  principal  agent  in  the 
manufadure  of  soda  and  alkali,  is  produced  by  the 
burning  of  pyrites  or  sulphate.  In  these  works  only 
pyrites  was  employed,  and  it  is  imported  from  Spain. 
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After  the  burning  process,  it  is  put  into  a  furnace  along 
with  salt,  and  exposed  to  the  heat  of  a  fire  underneath. 
The  result  of  this  process  is  to  produce  sulphate  of  soda, 
which  is,  in  its  turn,  converted  into  carbonate  of  soda, 
by  being  mixed  with  chalk  and  coals,  and  again  exposed 
to  a  great  heat.  The  furnaces  which  yielded  this 
heat  were  principally  under  the  acid  chambers  that  have 
been  destroyed.  The  produd  of  the  last-mentioned  opera¬ 
tion  is  turned  into  soda-ash  or  chrystals  of  soda  by  means 
of  a  process  of  carbonating  or  chrystalising.  The  flames 
leaped  from  one  point  to  another  until  the  whole  of  the 
roof  covering  this  range  succumbed  to  its  devouring  fury. 
Next  to  the  acid  chambers,  the  chief  loss  lay  in  the  total 
destrudion  of  four  of  Guy  Luysack’s  towers  to  the  west 
of  the  chambers.  The  eredion  of  the  towers  themselves 
had  been  finished  only  lately.  The  lead  had  been  got 
into  them  although  the  packing  operations  had  not  been 
quite  completed.  The  objed  they  were  intended  to  serve 
was  to  recover  the  nitre  and  sulphurate  acid  processes.” 


CONTEMPORARY  SCIENTIFIC  PRESS. 


Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”) 


Bulletin  de  la  Societe  d' Encouragement. 

April,  1868. 

Payen,  “  Report  on  Hugon’s  Apparatus  for  the  Preservation  of 
Wood  by  Superficial  Charring  and  for  the  Disaggregation  of  Rocks  by 
the  ACtion  of  Heat.”  “  Some  new  Methods  of  Preparing  Permanga¬ 
nate  of  Soda.”  Muth,  “  On  the  Preparation  of  Pure  Naphthaline  from 
the  Crude  Products  of  the  Distillation  of  Tar.”  C.  Puscher,  “  A 
Cement  for  Attaching  Brass  to  Glass.”  T.  Wimmel,  “  On  the  Adulter¬ 
ation  of  Japanese  Wax.”  F.  Stolba,  “  On  the  Use  of  Paraffine  in 
Crystallisation  Experiments.  An  Improved  Cement.”  G.  C.  Witt- 
stein,  “  On  the  Use  of  Sugar  of  Lead  as  a  Glaze  for  Visiting  Cards.” 

Dingler’s  Polytechnisches  Journal. 

May,  1868. 

A.  Von  Waltenhofen,  “  On  the  Amalgamation  of  Zinc  Plates  for 
Voltaic  Batteries.”  G.  Lunge,  “  On  the  Condensation  of  Hydrochloric 
Acid  Gas  in  the  Manufacture  of  Soda.”  Martin,  “On  the  Trans¬ 
formation  of  the  Colouring  Matters  of  Madder  into  Alizarine.  Ex¬ 
periments  on  the  Use  of  Cockchafers  as  Manure.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2116.  J.  B.  Gregson, 'Gateshead, 'Durham,  “  An  improved  production 
of  sulphate  of  lead  to  be  used  as  a  pigment  or  for  other  purposes.” — 
Petition  recorded  July  2,  1868. 

2136.  A.  McNeil,  Tiverton,  Devonshire,  and  W.  Wheaton,  Exeter, 
Devonshire,  "  An  improved  process  for  the  manufacture  of  salts  of 
ammonia  from  ammoniacal  gas  liquor.” — July  4,  1868. 

2157.  A.  P.  Price,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improvements 
in  the  treatment  of  phosphates  of  lime,  and  in  obtaining  products 
therefrom.” — A  communication  from  E.  Pelouze,  and  L.  Dusart,  * 
Paris. — July  7,  1868. 

2203.  W.  J.  Hanson,  Rawfolds,  Cleckheaton,  Yorkshire,  “  Improve¬ 
ments  in  dying  wool  or  other  fibrous  substances.” 

2207,  A.  Munro,  Arbroath,  Forfarshire,  N.B.,  and  W.  B.  Adamson, 
Glasgow,  N.B.,  “  Improvements  in  the  manufacture  of  iron  and  other 
metallic  substances.” — July  13,  1868. 

2214.  J.  Bastow,  Shepherd’s  Bush,  Middlesex,  “  Improvements  in 
bleaching  or  whitening  textile  fabrics,  yarns,  and  threads  made  from 
flax,  cotton,  or  other  vegetable  fibrous  materials.” — July  14,  1868. 

INVENTIONS  PROTECTED  BY  THE  DEPOSIT  OF 
COMPLETE  SPECIFICATION. 

2340.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  A 
new  or  improved  process  for  separating  the  zinc  from  the  argentiferous 
alloys  obtained  in  the  separation  of  silver  from  argentiferous  lead  by 
means  of  zinc,  and  improvements  in  (the  furnaces  employed  for  that 
purpose.” — A  communication  from  H.  Roux,  Marseilles,  France. — 
Recorded.  July  25,  1868. 

2368.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  11  Im¬ 
provements  in  glue  and  in  the  mode  of  and  apparatus  for,  manu¬ 
facturing  the  same,  the  said  improvements  being  also  applicable  to 
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the  manufacture  of  gelatine  and  other  material.” — A  communication 
from  C.  Wahl,  Chicago,  Cook,  Illinois,  U.S.A. — July  18,  1868. 

NOTICES  TO  PROCEED. 

978.  G.  F.  Guy,  Bury  St.  Edmunds,  Suffolk,  “  Improvements  in 
the  manufacture  of  sugar  and  other  alimentary  substances  from 
beet-root.” — Petition  recorded  March  22,  1868. 

1045.  A.  Warner,  Laurence  Pountney  Lane,  London,  “  Improve¬ 
ments  in  the  manufacture  of  cement.” 

1048.  A.  Scott,  Blomfield  Crescent,  Paddington,  Middlesex,  “  The 
production  of  an  alcoholic  fermented  dry,  sweet,  or  effervescent  drink, 
of  which  tea  or  coffee  or  theine  or  caffeine  is  an  essential  ingredient.” 

1050.  F.  Bauman,  Wellington  Street,  Strand,  Middlesex,  “  The 
preparation  of  a  certain  combination  of  chemical  substances,  and  its 
novel  application  to  the  treatment  of  wood  or  other  fibrous  material 
in  the  preparation  of  paper  pulp.”- — March  27,  1868. 

1187.  V.  Gallet.  Lavausseau  de  Benassais,  Vienne,  France,  “  Im¬ 
provements  in  the  manufacture  of  steel.” — April  8,  1868. 

1800.  C.  H.  Wells,  New  York,  U.S.A.,  “  A  new  and  improved  mode 
of  impregnating  wrood  with  oleaginous  and  saline  matters.” — A  Com¬ 
munication  from  C.  A.  Seely,  New  York. — June  1,  1868. 


NOTES  AND  QUERIES. 


A  Question  in  Pneumatics. — Air  is  850  times  lighter  than  water, 
and  the  pressure  of  the  atmosphere  is  sufficient  to  sustain  a  column  of 
water  33  feet  high.  Now,  if  it  were  possible  to  submerge  a  quantity 
of  air  in  the  sea  to  a  depth  of  28,050  feet  and  then  set  it  free,  would  the 
air  still  possess  buoyancy,  and  would  it  rise  to  the  surface  of  the  water? 
— Scientific  American. 

Estimation  of  Sulphur  in  Pyrites. — Hypochlorous  acid  may  be 
used  to  transform  the  sulphur  of  pyrites  into  sulphuric  acid,  which  is 
then  estimated  by  baryta.  Finely  pulverise  the  mineral  and  suspend 
it  in  water,  through  which  a  current  of  gaseous  hypochlorous  acid,  or 
better  still  hypochloric  acid,  is  passed;  this  entirely  dissolves  the 
pyrites.  Hypochlorous  acid  is  prepared  by  heating  a  milk  of  carbon¬ 
ate  of  lime  through  which  a  current  of  chlorine  is  passed  to  saturation  : 
Ca0,C02  +  HO  +  2CI  =  C02  +  CIOHO  +  CaCl.  Hypochloric  acid 
is  obtained  by  heating  in  a  water-bath  a  tube,  supplied  with  a  cork 
and  delivery  tube,  and  containing  a  mixture  of  9  eqs.  of  oxalic  acid  and 
1  eq.  of  chlorate  of  potash. — F.  Wohler. 

Analysis  of  Spathic  Iron.— Dissolve  in  hydrochloric  acid,  to 
which  is  added  a  little  nitric  acid  or  chlorate  of  potash.  Precipitate 
with  ammonia,  but  be  careful  not  to  filter  until  the  liquid  has  been 
boiled  till  all  odour  of  ammonia  has  disappeared  ;  the  iron  then  con¬ 
tains  no  trace  of  lime,  magnesia,  or  manganese.  The  liquid  contain¬ 
ing  no  trace  of  free  ammonia,  the  filtration  may  be  performed  in 
contaCt  with  air.  The  filtrate  must  be  concentrated  by  evaporation, 
and  the  three  bases  which  it  contains  precipitated  with  an  excess  of 
carbonate  of  potash,  continuing  the  ebullition  so  long  as  no  ammonia 
is  disengaged.  Filter  the  liquid  and  re-dissolve  the  precipitate  in 
nitric  acid,  then  evaporate  to  dryness  and  carefully  heat  to  dull  redness. 
Dilute  nitric  acid  will  then  separate  the  lime  and  magnesia  from  the 
insoluble  oxide  of  manganese.— F.  Wohler. 

Aurine. — Printing  Ink. — I  observe  in  No.  451  of  the  Chemical 
News — ist,  that  evidently  from  “  R.  G.  B.’s”  description  he  has  not 
accurately  read  my  short  paper  in  No.  449  of  the  Chemical  News  ; 
2nd,  that  the  details  given  by  me  in  that  paper  did  not  and  need  not 
enter  into  minutics  of  manipulation  required  to  bring  out  what  I 
effectively  did  ;  3rd,  ithat  “  R.  G.  B.”  evidently  overlooked  what  I 
stated  about  the  unfitness  of  aurine  pigments  as  oil  colours  and 
hence  also  their  unfitness  to  colour  printing  ink.  Aurine  and  roseine 
are  not  synonymous  terms,  and  aurine  is  not  practically  soluble  in 
pure  water.  Resin  oil,  i.e.,  oil  obtained  from  resinous  substances,  under 
peculiar  manipulations,  cannot  advantageously  replace  the  so-called 
drying  oils  in  the  manufacture  of  printing  ink,  since  resin  oil  is  not, 
by  being  exposed  to  a  high  temperature,  converted  into  anhydride  of 
linoleic  acid,  which  is  de  facto  the  main  constituent  of  good  and 
genuine  printing  ink,  and  has  been  so  for  centuries.— Dr.  A.  A. 


TO  CORRESPONDENTS. 

**  ————— 

M.  A .  B  —  Must  excuse  us  for  declining  to  enter  into  the  controversy. 
Pie-juice  is  very  good  in  its  place,  but  it  is  not  suitable  for  the 
paqes  of  the  Chemical  News. 

R.  C.  IF.— We  are  much  obliged  for  the  extract  and  have  made  use 

Puzzled.— Messrs.  Chalmers  and  Tatlock’s  paper  on  the  estimation 
of  potash,  given  in  our  pages  in  April  last,  will  give  you  the  informa¬ 
tion  you  want  about  purifying  platinum. 

O .  p.  Q.— Our  publisher  informs  us  that  the  numbers  are  out  of 

print-  .  .  , 

Chemical  Novice.— A  letter  is  waiting  for  you  at  our  office. 

Communications  have  been  received  from  Hirst,  Brooke  and  Hirst  ; 
J.  R.  Haas  and  Co. ;  F.  W.  Hartley  ;  M.  A.  Baines  (with  enclosure) ; 
C.  Heisch  (with  enclosure);  E.  Tanner;  J.  A.  Brande  ;  J.  Syme 
(with  enclosure);  D.  Dalrymple ;  Hinds  Howell;  J.  Crompton;  F. 
Ignacio  Rickard;  F.  Foord ;  Dr.  R.  Augus  Smith,  F.R.S. ;  G.  W. 
Eccles  ;  D.  Powell ;  H.  McLeod  ;  Ivan  C.  Michels  (with  enclosure) ; 
Townsend  and  Adams  ;  F.  A.  Pooley ;  J.  Ireland,  Jun. ;  W.  Little; 
Mitchell  and  Co. ;  A.  L.  Steavenson;  J.  Cliff ;  and  H.  Bassett  (with 
enclosure). 


DR.  REIMANN’S  HANDBOOK  OF  ANILINE. 

Now  ready,  in  8vo.  with  5  Woodcuts,  price  10s.  6d. 

^An  Aniline  and  its  Derivatives  ;  a  Treatise  on 

the  Manufacture  of  Aniline  and  Aniline  Colours.  By  M. 
Reimann,  Ph.D.,  L.A.M.  To  which  is  appended  the  Report  on  the 
Colouring  Matters  derived  from  Coal  Tar  shown  at  the  French  Exhi¬ 
bition  of  1867,  by  Dr.  Hofmann,  F.R.S.,  and  Messrs.  De  Laire  and 
Girard.  Revised  and  edited  by  William  Crookes,  F.R.S. ,  &c. 

London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 

MR.  H.  BAILLIERE’S  CHEMICAL  PUBLICATIONS. 

I. 

In  2  vols.,  8vo.,  price  36s. 

A  Complete  Practical  Treatise  on  Fuel,  and  its 

^  Application  to  the  Production  of  Heat  and  Light.  Illustrated 
with  433  Woodcuts  and  6  Lithographic  Plates,  forming  the  First  Part 
of  KNAPP’S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  RICHARDSON  and  HENRY  WATTS. 

II. 

In  3  vols.,  8vo.,  price  £4.  10s.,  by  the  same  Authors. 

A  Complete  Practical  Treatise  on  Acids, 

^  Alkalies,  and  Salts  :  their  Manufacture  and  Application.  Illus¬ 
trated  with  759  Woodcuts  and  5  Lithographic  Plates. 

-  hi. 

Lately  Published,  in  8vo.,  price  36s. 

CAhemical  Technology,  by  Dr.  Thomas 

Richardson  and  Henry  Watts,  Esq.,  F.R.S.,  &c.  Part  V. 

Contents. — Prussiate  of  Potash,  Oxalic  Acid,  Tartaric  Acid,  and 
the  Tartrates  of  Potash,  Citric  Acid. 

Appendix  A  containing  additional  information  on  Sulphur,  Sulphuric 
Acid,  Bisulphide  of  Carbon,  Chloride  of  Sodium,  Soda,  Hydrochloric 
Acid,  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium,  Magnesium, 
Soluble  Stannates,  Arseniate  of  Soda,  Silicates  of  Potash  and  Soda., 
Chlorate  of  Potash,  Phosphorus,  Lucifer  Matches,  Hyposulphite  of 
Soda,  Boracic  Acid,  Soluble  Phosphates,  Nitrate  of  Soda,  Gunpowder, 
Gun-cotton,  Nitroglycerine,  and  Prussiate  of  Potash. 

Appendix  B,  containing  Abstracts  of  Specifications  of  Patents  re¬ 
lating  to  the  materials  and  processes  described  in  this  and  previous 
volumes. 

Appendix  C,  Tables  connected  with  these  processes. 

Appendix  D,  a  Collection  of  Documents  on  Patent  Rights. 

A  detailed  Prospectus  may  be  had  on  application. 

H.  Bailliere,  219,  Regent  Street,  London. 

***  Mr.  Bailliere  continues  to  receive  all  the  New  Foreign  Books  on 
Chemistry  and  the  kindred  Sciences. 

New  and  Cheaper  Edition,  thoroughly  revised,  in  one  volume 
Demy  8vo.,  pp.  780,  price  12s.  6d. 

fTnianuel  Swedenborg:  his  Life  and  Writings. 

By  WILLIAM  WHITE. 

Wherein  the  History,  the  DoCtrines,  and  the  other-world  Experiences 
of  the  great  Swede  are  concisely  and  faithfully  set  forth ;  also  the 
singular  Origin  and  Condition  of  the  Swedenborgian  SeCt. 

The  volume  is  illustrated  with  four  exquisite  Steel  Engravings 

by  Mr.  C.  H.  Jeens. 

Athenaeum. — “We  are  not  prepared  to  agree  with  Mr.  White, 
either  in  his  reasoning  or  his  estimate  of  his  subjeCt,  but  we  can 
truly  say,  that  so  well  arranged  and  impartial  an  exposition  of 
the  Swedenborgian  question  has  not  been  given  to  the  world  until 
now.” 

Simpkin,  Marshall,  &  Co. 

In  1  vol.,  fcap.  8vo.,  price  3s.  6d. 

An  Introduction  to  Chemical  Philosophy, 

according  to  Modern  Theories,  by  ADOLPHE  WURTZ,  F.R.S. 
Translated  and  Edited  by  WILLIAM  CROOKES,  F.R.S.,  &c. 

“  A  little  work  of  singular  merit,  and  appearing  at  a  most  opportune 
period  ;  it  gives  a  remarkably  clear  expose  of  the  changes  taking  place 
in  chemical  nomenclature,  with  the  reasons  for  their  adoption.” — 
Medical  Times  and  Gazette. 

London  :  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  E.C. 


A  Scientific  Puzzle. — Exhibition  daily,  at  3  and 

8,  of  a  JAPANESE  MIRROR,  in  Professor  Pepper’s  Lecture. 
The  ornaments  and  characters  in  relievo  on  the  Back  will  be  reflected 
on  to  the  Disc  by  the  Oxyhydrogen  Light  from  the  Front ,  or  mirror 
side,  where  they  are  totally  invisible. 

A/T elodium  “  A  Coup  Harmonique.” — Engage- 

ment  of  Signor  Calderazzi,  for  his  exquisite  Performances  daily 
at  quarter  to  4  and  half-past  7.  Spiritual  Manifestations  of  a  homely 
nature ;  daily  at  quarter  to  3  and  quarter  to  8.  George  Buckland’s 
Musical  Entertainment.  The  Abyssinian  Expedition. — At  the  ROYAL 
POLYTECHNIC. 
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ON  THE 

PREPARATION  OF  IODIC  ACID  AND  IODATE 

OF  POTASSIUM. 

By  Professor  J.  S.  STAS. 

Iodic  Acid. — I  prepare  this  acid  by  the  adtion  of  pure 
iodine  on  normal  nitric  acid.  To  effedt  this  I  operate  on 
four  litres  at  a  time  of  pure  nitric  acid,  to  which  I  add  a 
tenth  of  its  weight  of  iodine.  The  yield  of  iodic  acid 
given  by  this  method  has  been  much  exaggerated ;  the 
quantity  produced  only  represents  one  quarter  of  the 
weight  of  the  iodine  employed.  In  order  to  remove  with 
certainty  the  nitric  acid  which  the  iodic  acid  always  con¬ 
tains,  I  dissolve  in  water  the  solid  yellowish  residue, 
obtained  on  evaporating  to  dryness  the  liquid  resulting 
from  the  readtion  of  iodine  on  fuming  nitric  acid.  The 
solution  of  this  crude  acid,  when  introduced  into  a  vessel 
made  of  glass  unattacked  by  acids,  is  evaporated  to  dry¬ 
ness  ;  the  whole  residue  is  heated  to  200°,  and  kept  at  this 
temperature  to  bring  it  to  the  state  of  iodic  anhydride,  and 
to  remove  with  the  water  the  last  trace  of  nitric  acid 
which  it  contains. 

As  the  adtion  of  nitric  acid  on  iodine  took  place  in  a 
large  retort  of  ordinary  glass  the  iodic  acid  obtained  con¬ 
tains  traces  of  iodates  of  sodium  and  calcium,  which  I 
have  not  been  able  to  remove. 

I  hoped  to  have  been  able  to  employ  iodic  acid  in  the 
determination  of  the  atomic  weight  of  iodine  ;  with  this 
objedt  I  prepared  more  than  two  kilogrammes  of  crystal¬ 
lised  iodic  acid  by  the  adtion  of  boiling  dilute  sulphuric 
acid  on  iodate  of  barium  ;  but,  in  spite  of  all  precautions,  I 
found  it  impossible  to  prepare  in  this  manner  either  iodic 
acid  or  iodic  anhydride  free  from  barium,  the  greater  part 
of  which  existed  in  the  state  of  sulphate.  After  the 
efforts  I  made  to  remove  the  barium,  I  believe  I  may 
affirm  that  it  is  impossible  to  prepare  pure  iodic  acid  in 
this  manner. 

Iodate  of  Potassium. — Requiring  large  quantities  of 
this  salt,  I  tried  many  methods  of  preparing  it.  Only  two 
furnished  me  with  a  produdt  which  was  unalterable  in  the 
air.  One  consisted  in  transforming  an  aqueous  solution 
of  hydrate  of  potash  into  iodide  and  iodate,  by  adting  on 
it  with  purified  iodine  ;  the  other  was  based  upon  the 
formation  of  iodate  by  the  adtion  of  heat  on  a  mixture  of 
equal  molecular  weights  of  iodide  and  chlorate  of  potas¬ 
sium.  This  is  how  I  prepared  the  iodate  by  the  latter 
method.  I  mixed  intimately  the  iodide  and  chlorate  of 
potassium  previously  purified  from  foreign  metals  by 
means  of  a  solution  of  sulphide  of  potassium.  The  well- 
dried  mixture  was  introduced  into  retorts  till  they  were 
about  two-thirds  full,  and  they  were  then  placed  in  sand- 
baths.  In  the  same  bath  I  inserted  rather  deeply  a  small 
retort  containing  pure  chlorate  of  potash.  Each  retort 
had  connected  with  it  a  curved  tube  dipping  into  water. 
I  elevated  the  temperature  of  the  bath  until  the  chlorate 
of  potash  in  the  small  retort  fused,  and  oxygen  commenced 
to  be  evolved.  When  I  had  succeeded  in  well  graduating 
the  temperature  so  as  not  to  overstep  the  temperature  of 
decomposition  of  iodate  of  potash  by  heat  (a  temperature 
which  is  sensibly  higher  for  iodate  than  for  chlorate),  I 
had  completely  transformed  the  iodide  into  iodate,  and 
the  chlorate  into  chloride,  without  any  disengagement  of 
oxygen. 

To  separate  the  iodate  from  the  chloride  I  added  to  the 
mass  after  cooling  cold  water  in  sufficient  quantity  to  disinte¬ 
grate  the  mixture.  The  saline  mass  was  then  ground  up 
and,  after  being  introduced  into  a  displacement  apparatus, 


was  lixiviated  with  cold  water  until  almost  all  the  chloride 
was  removed.  The  iodate  was  then  submitted  to  three 
successive  crystallisations.  After  each  crystallisation, 
which  was  effected  rapidly,  the  salt  was  submitted  to  a 
methodical  washing.  After  the  first  crystallisation  I  was 
unable  to  discover  a  trace  of  chloride  or  iodide. 

The  iodate  thus  prepared  remains  indefinitely,  without 
becoming  yellow  in  the  presence  of  air.  This  cannot  be 
said  of  the  salt  which  is  obtained  by  attacking  chlorate 
of  potassium  by  means  of  iodine.  Even  when  the  ter- 
chloride  of  iodine  which  is  always  formed  along  with  the 
iodate  of  potassium  is  decomposed  by  carbonate  of  potash, 
the  salt  so  produced  becomes  very  appreciably  yellow  in 
the  air,  even  after  it  has  undergone  five  successive 
crystallisations,  each  time  followed  by  methodical  washing. 
I  have  not  been  able  to  ascertain  what  is  the  substance 
which  communicates  to  this  iodate  of  potassium  the 
property  of  becoming  yellow,  but  the  fadt  has  always 
been  so. 


NOTE  ON 

A  SIMPLE  APPARATUS  FOR  EVAPORATION  AT 
LOW  TEMPERATURES. 

By  H.  BASSETT. 

Having  had  occasion  to  concentrate  some  solutions 
which  would  not  bear  the  application  of  heat  without 
partial  decomposition,  I  was  led  to  the  construction  of  a 
little  apparatus  by  means  of  which  a  comparatively  large 
quantity  of  liquid  may  be  evaporated  in  a  short  time  at  a 
temperature  of  30° — 40°,-and  of  which  I  give  a  description, 
believing  that  such  an  arrangement  is  likely  to  be  found 
useful  in  many  cases.  The  accompanying  sketch  is 
drawn  to  scale,  one-sixth  of  the  actual  size : — 


A  is  an  ordinary  Bunsen’s  burner  fixed  at  the  bottom 
of  a  sheet-iron  chimney,  B,  rather  more  than  two  feet 
high,  and  closed  at  the  bottom.  The  air  necessary 
for  combustion  is  supplied  by  the  zinc  tube,  c,  which  fits 
into  a  hole  in  the  slate  cover,  n,  ground  flat  and  fitting 
the  evaporating  dish  closely.  Into  the  other  hole  in  this 
cover  is  inserted  the  tube,  E,  of  brazed  copper,  which  is 
attached  at  the  other  end  to  the  sheet-iron  jacket,  f,  open, 
at  the  bottom,  but  fitting  tightly  over  the  chimney  at  the 
top. 
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New  Adulteration  of  Subnitrate  of  Bismuth . 


f  Chemical  News 
(  August  14, 1868. 


On  lighting  the  gas,  a  strong  current  of  air  is  established 
in  the  direction  shown  by  the  arrows,  becomes  heated  by 
passing  through  the  narrow  space  between  the  chimney 
and  the  jacket,  F,  and  then  sweeps  over  the  surface  of  the 
liquid  in  the  dish.  Using  the  simple  burner  without  the 
rose  top,  about  a  pint  of  water  is  evaporated  (from  a  dish 
6  inches  in  diameter)  in  24  hours,  the  liquid  never 
becoming  heated  above  30°.  With  the  rose  burner,  which 
heats  the  chimney  more  strongly,  about  i£  pint  in  the 
same  time,  the  temperature  rising  to  40° — 430.  The 
temperature  of  the  current  of  air  in  the  middle  of  the  dish, 
above  the  liquid,  is  about  8o°  with  the  simple  burner,  and 
1200  with  the  rose. 


NOTE  ON 

METALLIC  BISMUTH,  AND  LIQUOR  BISMUTHI 
ET  AMMONITE  CITRATIS. 

By  DR.  REDWOOD. 


The  vicissitudes  which  have  attended  the  commerce  of 
bismuth  for  several  years  past  have  produced  an  unfavour¬ 
able  influence  on  the  condition,  in  regard  to  purity,  of 
some  of  the  preparations  of  bismuth  which  are  used  in 
medicine.  The  price  of  the  metal  has  undergone  great 
fluctuations,  ranging  from  2s.  6d.  to  more  than  20s.  a  pound  ; 
and,  although  the  highest  prices  to  which  it  has  thus 
attained  have  been  unprecedented  in  its  previous  history, 
the  proportion  of  impure  bismuth  in  the  market  has,  at  the 
same  time,  been  unusually  large.  This  unsatisfactory 
state  of  things  appears  to  have  arisen  from  a  falling  off 
in  the  supply  of  bismuth  from  those  localities  whence  the 
best  samples  have  been  obtained,  while  new  sources  of 
supply,  especially  the  Australian,  have  yielded  the  metal 
in  a  state  in  which  its  purification  has  been  attended  with 
considerable  difficulty.  Of  the  impurities  most  commonly 
occurring,  arsenic,  lead,  copper,  and  silver  are  the  most 
important.  The  bismuth  may  be  freed  from  the  first  two 
of  these,  if  present,  with  comparative  ease,  by  a  simple 
metallurgical  operation,  which  consists  in  fusing  it  with 
nitre,  as  directed  in  the  Pharmacopoeia.  This  is  the  process 
usually  adopted,  and  which  answers  best  for  removing  the 
more  oxidisable  metals.  It  may  be  conveniently  and 
successfully  applied  to  quantities  of  the  metal  varying  from 
four  ounces  to  a  pound  by  means  of  a  gas  furnace.  The 
process,  however,  is  insufficient  for  the  removal  of  copper 
and  silver ;  and  it  is  with  reference  especially  to  the 
former  of  these  that  the  principal  difficulty  is  experienced 
in  purifying  some  of  the  crude  bismuth  and  bismuth  ores 
of  commerce.  At  the  present  time  large  quantities  of 
Australian  ore,  rich  in  copper,  are  waiting  the  discovery 
of  a  method  by  which  the  bismuth  it  contains  may  be 
economically  separated  in  a  state  of  sufficient  purity  to 
admit  of  its  being  used  for  pharmaceutical  purposes. 
When  this  question  has  been  satisfactorily  solved,  there 
is  every  reason  to  believe  that  a  great  reduction  in  the 
price  of  the  metal  will  take  place.  In  the  meantime  we 
shall  have  much  impure  bismuth  containing  copper, 
which,  although  applicable  for  one  of  the  purposes  for 
which  bismuth  is  required, — namely,  the  preparation  of 
fusible  metal, — is  not  well  suited  for  the  production  of 
the  compounds  of  bismuth  used  in  medicine.  Already 
the  attention  of  metallurgists  has  been  directed  to  the 
importance  of  providing  a  supply  of  purified  bismuth  for 
pharmaceutists,  and  I  am  assured  by  houses  extensively 
engaged  in  this  branch  of  metallurgy  that  bismuth,  free 
from  arsenic,  copper,  or  any  material  impurity,  may  now 
be  obtained  by  those  who  are  willing  to  pay  the  price  for 
it.*  As  this  purified  bismuth  is  prepared  by  men  ac¬ 
customed  to  such  operations  from  the  ores  which  yield 
it  most  readily,  it  will  be  found  the  most  economical  and 

*  I  have  recently  purchased  such  at  20s.  a  pound,  the  price  of  crude 
bismuth  being  at  the  same  time  18s.  a  pound.  4 


best  course  for  those  who  require  pure  bismuth  to  buy 
the  metal  in  the  purified  state,  or  otherwise  it  will  be 
necessary,  in  applying  the  process  of  the  Pharmacopoeia, 
to  use  crude  bismuth  which  is  free  from  copper  and  silver. 

With  reference  to  Liquor  Bismuthi  et  Ammonia  Citratis, 
on  which  there  has  been  some  correspondence  in  the 
Pharmaceutical  Journal ,  it  may  be  stated  that,  if  the  con¬ 
ditions  specified  in  the  Pharmacopoeia  be  fulfilled,  that  is  to 
say,  if  the  bismuth  employed  has  been  purified  in  the  manner 
described,  and  if  the  purified  metal,  and  also  the  solution 
prepared  from  it,  answer  to  the  tests  as  given,  the  latter 
will  be  free  from  arsenic,  lead,  copper,  and  silver.  These 
are  the  impurities  most  likely  to  occur,  and  to  the 
removal  or  detection  of  which  the  process  of  purification 
and  the  tests  of  the  Pharmacopoeia  are  directed  ;  but  if  it 
were  the  objedt  of  a  manufacturer  to  introduce  other 
impurities  which  would  elude  detection  by  the  tests  as 
given,  it  would  no  doubt  be  possible  to  do  so,  I  have 
recently  met  with  two  instances  of  such  adulteration  in 
subnitrate  of  bismuth,  an  account  of  which  will  be  found 
in  the  following  article. — Pharmaceutical  Journal, 


NOTE  ON 

A  NEW  ADULTERATION  OF  SUBNITRATE  OF 

BISMUTH. 

By  DR.  REDWOOD. 

I  have  recently  had  occasion  to  examine  two  samples  of 
subnitrate  of  bismuth,  which  have  proved  to  be  adulterated 
to  a  great  extent,  by  the  admixture  of  a  substance  which 
none  of  the  tests  usually  applied  would  deteCt.  These 
samples  were  sent  for  examination  by  wholesale  druggists 
who  had  been  led  to  suspeCt  that  they  were  not  genuine, 
but  who  were  greatly  surprised  to  learn  the  extent  and 
nature  of  the  adulteration. 

The  first  of  the  samples  was  sent  me  last  May.  It 
presented  the  usual  appearance  of  the  variety  of  subnitrate 
of  bismuth  generally  met  with  in  commerce  in  the  form 
of  powder,  without  any  crystalline  character.  It  dissolved 
in  nitric  acid  with  a  slight  evolution  of  carbonic  acid 
gas,  and  this  had  caused  it  to  be  condemned  as  impure 
by  a  customer  to  whom  it  had  been  sent.  The  quantity 
of  carbonate  present  in  it  was,  however,  extremely  small. 
In  other  respeCts  it  answered  to  the  Pharmacopoeia  tests, 
excepting  that  the  solution  in  nitric  acid  gave  a  precipi¬ 
tate  with  nitrate  of  silver  indicating  the  presence  of 
oxychloride.  This  is  so  frequently  met  with  in  com¬ 
mercial  subnitrate  of  bismuth  that  its  detection  would  not 
have  excited  much  surprise.  Its  presence  is  excused  by 
manufacturers  on  the  ground  of  its  making  the  powder 
more  suitable  for  some  of  the  purposes  to  which  it  is 
applied,  so  that  for  such  purposes  the  powder  would  be 
unsaleable  if  it  did  not  contain  any  chloride.  The 
chlorine  having  been  estimated,  and  the  equivalent 
quantity  of  oxychloride  calculated  therefrom,  a  further 
examination  rendered  it  evident  that  there  was  something 
else  present  besides  subnitrate  of  bismuth.  The  residue 
left  after  calcination  was  in  excess  of  that  which  theory 
indicated;  and  this  residue  dissolved  in  nitric  acid,  mixed 
with  dilute  acetic  acid,  and  precipitated  with  sulphuretted 
hydrogen,  gave  an  amount  of  sulphide  much  below  the 
theoretical  quantity.  The  cause  of  these  discrepancies 
was  found  in  the  filtrate,  which  yielded  an  abundant 
precipitate  of  phosphate  of  lime. 

While  I  was  engaged  in  this  investigation,  my  attention 
was  dire&ed  to  a  paper  in  the  Journal  de  Pharmacie  et  dc 
Chemic  for  last  March,  by  Mr.  Roussin,  in  which  he 
alludes  to  the  adulteration  of  subnitrate  of  bismuth  with 
phosphate  of  lime,  and  describes  a  very  simple  method  of 
detecting  it.  Mr.  Roussin  says  that  in  one  case  he  found 
as  much  as  28  per  cent  of  phosphate  of  lime  in  a  sample 
which  presented  the  usual  appearance  and  answered  to. 
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the  ordinary  tests  of  subnitrate  of  bismuth.  His  process 
for  its  detection  and  estimation  is  as  follows: — Dissolve 
equal  quantities  of  the  subnitrate  and  of  tartaric  acid  in 
nitric  acid  slightly  diluted  with  water,  and  add  to  this  a 
strong  solution  of  carbonate  of  potash  until  all  efferves¬ 
cence  has  ceased,  and  the  liquid  is  rendered  strongly 
alkaline.  “  If  the  subnitrate  of  bismuth  be  pure  the  liquid 
will  be  clear,  and  will  remain  so  even  after  it  has  been 
boiled,  but  if  the  sample  of  subnitrate  submitted  to  the 
test  should  contain  phosphate  of  lime,  even  to  the  extent 
of  1  or  2  per  cent,  this  will  form  a  white  precipitate, 
which  will  not  dissolve  with  long-continued  boiling.” 

In  applying  this  test,  it  is  important  to  observe  that  the 
phosphate  of  lime,  even  when  present  in  large  quantity, 
is  not  precipitated  in  the  first  instance  after  the  addition 
of  the  carbonate  of  potash,  but  its  precipitation  is  im¬ 
mediately  effected  by  boiling  the  solution.  From  the 
sample  to  which  I  have  already  referred  I  obtained  in 
this  way  11  per  cent  of  phosphate  of  lime,  and  from 
another  sample,  which  came  from  a  different  source,  I 
have  more  recently  obtained  no  less  than  40  per  cent  of 
the  same  adulterant. 

I  have  reason  to  believe  that  both  these  samples  were 
of  foreign  manufacture. — Pharmaceutical  Journal. 


ON 

IODIDE  OF  SILICIUM  AND  SILICI-IODOFORM. 

By  M.  C.  FRIEDEL. 

In  their  very  interesting  article  on  the  adtion  of  chlor- 
hydric,  bromhydric,  and  iodhydric  acids  upon  silicium,* 
Messrs.  Wohler  and  Buff  have  described  a  crystalline  sub¬ 
stance  of  amaranthine  colour,  fusible,  and  soluble  in  sul¬ 
phide  of  carbon,  and  considered  by  them  to  be  iodhydrate 
of  iodide  of  silicium.  The  study  made  by  M.  Ladenburg 
and  myself  of  the  adtion  of  chlorhydric  acid  on  silicium 
showed  that  it  was  composed  of  two  distindt  bodies — 
chloride  of  silicium,  SiCl4,  and  silicicnloroform,  SiFICl3 — 
which  would  lead  to  the  supposition  that  the  iodised 
substance  obtained  by  MM.  Wohler  and  Buff,  consisted 
of  a  similar  combination.  This  supposition  I  propose  to 
verify. 

The  first  experiment,  in  which  the  directions  given  in 
the  above  article  were  exadtly  followed,  yielded  a  violet 
produdt  manifestly  containing  free  iodide.  It  was  dis¬ 
solved  in  sulphide  of  carbon  and  shaken  up  with  metallic 
mercury ;  the  solution  was  discoloured,  and  there  remained, 
after  the  removal  of  the  sulphide  of  carbon  by  distillation, 
a  yellowish  liquid,  which  on  cooling  became  a  crystalline 
mass,  nearly  white,  and  distilling  at  285°.  During  distilla¬ 
tion  this  product  is  coloured  anew  by  the  liberation  of  a 
certain  quantity  of  iodine.  The  roseate  crystalline  sub¬ 
stance  thus  obtained  fumes  in  the  air,  decomposes  in 
water,  and  dissolves  in  potash  with  evolution  of  hydro¬ 
gen.  This  latter  quality  has  been  used  to  determine  its 
nature.  A  bubble  of  thin  glass,  containing  a  given  weight 
of  the  substance,  was  broken  in  a  receiver  inverted  over 
mercury,  and  containing  some  cubic  centimetres  of  potash. 
The  quantity  of  hydrogen  thus  liberated  is  too  small  to 
agree  with  MM.  Wohler  and  Buff’s,  or  any  other  accepted 
formula.  Considering  the  product  as  a  mixture  of  iodide 
of  silicium,  Si I4,  and  of  the  compound  SiHI3,  analogous 
to  silicichloroform,  the  proportion  of  the  latter  is  perceived 
to  be  less  than  8  per  100.  The  estimation  of  silicium 
confirms  this  conclusion,  by  giving  figures  similar  to  those 
which  correspond  with  iodide  of  silicium. 

The  proportion  of  the  hydrogenised  compound  being  so 
small,  one  could  scarcely  hope  to  separate  it  in  such  a 
way  as  to  obtain  it  pure,  retaining  at  the  same  time  the 
purity  of  the  iodide  of  silicium.  In  order  to  ascertain  its 
qualities  and  composition  the  preferable  mode  is  to  prepare 
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the  iodide  of  silicium  direct  and  in  the  absence  of 
hydrogen.  I  have  succeeded  in  causing  the  vapour  of 
iodine  to  pass  along  with  a  current  of  completely  desiccated 
carbonic  acid,  over  crystallised  silicium  heated  to  redness. 
If  the  distillation  of  iodine  is  rapid,  or  if  the  silicium  does 
not  fill  the  tube,  the  produdt  obtained  is  mixed  with  much 
iodine.  This  has  led  to  the  belief  that  iodide  of  silicium 
will  not  form  under  these  conditions.  If,  on  the  other  hand, 
caution  be  used,  and  a  tube  be  procured  of  sufficient  length 
filled  with  silicium,  the  crystals  sublimed  in  the  cool  part 
of  the  tube  will  be  white,  and  the  liquid  proceeding  from 
their  fusion  yellowish.  The  produdt  thus  obtained, 
purified  when  necessary  from  iodine  by  solution  in  sulphide 
of  carbon  and  agitation  with  mercury,  may  be  distilled  in 
a  current  of  carbonic  acid  without  decomposition.  Not  so 
in  the  air,  where  its  vapour  on  being  heated  catches  fire, 
and  burns  with  a  red  flame  emitting  much  iodine  vapour. 
The  produdt  distilled  in  carbonic  acid  is  colourless  or 
slightly  yellowish.  Its  boiling  point  is  290°,  and  at  120-5“ 
it  solidifies  and  crystallises  into  amass  having  a  watered 
appearance  (moire)  which  is  nearly  always  rose  coloured, 
owing  to  a  slight  decomposition  which  takes  place  at  the 
moment  the  tube  is  sealed.  In  those  parts  of  the  vessel 
which  were  merely  moistened  by  the  liquid,  dendrites  are 
formed  analogous  to  those  of  chlorhydrate  of  ammonium. 
The  crystalline  form  of  iodide  of  silicium  is  cubic,  and  it 
may  be  obtained  either  by  sublimation,  evaporation,  or 
refrigeration  of  its  solution,  in  small  regular  odtahedrons 
or  groups  of  odtahedrons,  which  are  transparent,  colourless, 
and  incapable  of  adtion  on  polarised  light. 

Iodide  of  silicium  decomposes  in  water  with  formation 
of  silica  and  iodhydric  acid,  without  liberation  of  hydrogen 
or  precipitation  of  iodine.  This  readtion  suffices  to  prove 
that  its  composition  is  analogous  to  that  of  the  chloride, 
SiCl4.  Its  analysis  is  performed  by  breaking  in  a 
stoppered  flask,  and  containing  dilute  ammonia,  a  glass 
bubble  filled  with  the  substance.  When  decomposition 
ceases,  the  liquid  is  evaporated  in  the  same  flask  over  a 
water-bath,  a  current  of  air  being  passed  into  it  by  means 
of  an  aspirator,  and  the  liquid  produced  by  evaporation 
condensed  in  a  cool  receiver.  Without  the  latter  pre¬ 
caution  part  of  the  iodine  would  be  lost.  After  evapora¬ 
tion  to  dryness,  the  residue  is  taken  up  by  the  condensed 
water,  filtered,  and  washed  ;  and  in  order  to  obtain  the 
weight  of  the  silica,  it  is  merely  necessary  to  dedudt  from 
the  weight  found,  that  of  the  bubble.  The  iodine  is  pre¬ 
cipitated  in  the  filtered  liquid.  Thus  figures  are  found 
agreeing  with  the  formula  Sil4.  Following  the  excellent 
process  of  MM.  Sainte-Claire  Deville  and  Troost,  the 
density  of  its  vapour  was  taken  in  mercurial  vapour.  It  was 
found  indispensable  to  fill  the  globe  with  carbonic  acid, 
and  sundry  precautions  were  used  to  prevent  the  re¬ 
entrance  of  air.  At  the  close  of  the  experiment,  the  globe 
proved  to  contain  no  free  iodine.  The  number  obtained 
for  the  density  was  19-12.  The  theoretical  value  corres¬ 
ponding  with  the  formula  Sil4,  and  with  two  volumes  of 
vapour  is  18-56.  These  results  complete  the  analogy  of 
iodide  of  silicium  with  the  chloride. 

Not  so  in  all  its  reactions.  If  absolute  alcohol  be 
allowed  to  fall  upon  iodide  of  silicium  drop  by  drop,  a 
quick  liberation  of  iodhydric  acid  ensues,  but  there  is  no 
formation  of  silicic  ether.  Iodide  of  ethyl  mixed  with 
alcohol  is  produced  on  distillation  if  four  molecules  of 
alcohol  be  employed  to  one  of  iodide,  and  a  spongy  mass  of 
silica  remains  in  the  receiver. 

The  readtion  is  explained  by  the  equation — 

Sil4  +  2CaH60  =  Si02  +  2C2H5I  +  2IH. 

Silici-iodoform. — Iodide  of  silicium  being  thus  obtained 
pure,  the  hydrogenised  body  now  remained  to  be  isolated. 
I  believed  it  might  be  possible,  by  causing  iodhydric  acid 
to  adt  upon  silicium  in  the  presence  of  hydrogen,  to 
augment  the  quantity  produced  from  the  readtion  of  MM. 
Wohler  and  Buff.  This  belief  has  in  fadt  been  realised, 
and  although  the  proportion  obtained  is  still  small,  a 
I  sufficient  quantity  of  the  new  compound  may  be  procured 


Iodide  of  Silicium  and  Silici-iodoform. 


*  Annalen  der  Chcmie  und  Pharmacie,  civ.  99. 
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to  enable  us  to  determine  its  principal  properties.  Little 
drops  of  it  are  condensed  in  the  cool  end  of  the  tube  at 
the  same  time  as  the  iodide  of  silicium  ;  these  may  be 
partially  isolated  by  decantation.  A  small  quantity  of 
the  liquid  produdl  was  also  obtained  by  distilling  the 
crystallised  mass  imbued  with  the  liquid,  and  after 
tedious  operations  twenty  grammes  were  colle&ed  of  a 
colourless  liquid  highly  refradtive,  and  very  dense,  boiling 
at  about  220°,  and  shown  by  analysis  to  possess  the  com¬ 
position  SiHI3. 

This  body  may  therefore  be  called  silici-iodoform  from 
its  analogy  with  silicichloroform.  When  decomposed  by 
water  it  yields,  like  the  chlorine  compound,  a  white  sub¬ 
stance  which  liberates  hydrogen.  This  is  doubtless  no 
other  than  the  siliciformic  anhydride,  whose  composition 
was  made  known  by  M.  Ladenburg  and  myself. 

The  density  of  silici-iodoform  is  3*362  at  o,  and  3*314 
at  200,  without  correction  for  the  dilatation  of  glass.  Its 
density  is  almost  as  great  as  that  of  thallic  alcohol.  It 
may  perhaps  be  slightly  diminished,  as  the  produdt  upon 
which  I  experimented  still  contains  traces  of  iodide  of 
silicium.  As  the  extreme  stability  of  the  chloride  of 
silicium  and  silicichloroform  is  not  shared  by  the  iodide  of 
silicium  and  silici-iodoform,  it  is  to  be  hoped  that,  by 
means  of  these  latter,  new  compounds  may  be  formed 
which  were  unobtainable  by  employment  of  the  chloride. 
— (Comptes  Rendus ,  lxvii.,  987 


ON  THE 

PRODUCTION  OF  CHLORINE  AND  OXYGEN. 
By  M.  A.  MALLET. 


I  had  occasion  last  year  to  call  the  attention  of  the 
Academy  to  my  process  of  preparing  oxygen.  I  then 
pointed  out,  amongst  its  other  advantages,  the  possibility 
of  also  obtaining  chlorine  by  the  simple  addition  of  chlor- 
hydric  acid.  As  certain  novel,  or  but  slightly  known, 
reactions  have  brought  this  process  into  some  note,  a  few 
explanations  are  necessary.  The  fixation  of  atmospheric 
oxygen  upon  protochloride  of  copper  allows  two  results  to 
ensue  ;  either  the  disengagement  of  oxygen,  supposing 
the  desired  end  be  to  colled  that  gas,  or  the  decomposition 
of  chlorhydric  acid  and  liberation  of  chlorine,  should  the 
production  of  that  body  be  desired. 

The  absorption  of  oxygen  by  protochloride  of  copper  is 
spontaneous,  and  takes  place  at  the  ordinary  temperature 
in  a  few  hours,  provided  the  air  be  sufficiently  moist,  and 
especially  if  the  surfaces  be  renewed.  If  the  temperature 
be  raised  the  absorption  is  more  rapid,  and  this  is  the 
most  important  part  of  the  question,  for  by  raising  the 
temperature  to  between  ioo°  and  200°  or  even  higher,  in 
the  presence  of  steam,  absorption  may  be  considered  as 
almost  instantaneous. 

A  demonstration  of  this  may  be  made  by  means  of  a 
balloon  containing  some  grammes  of  protochloride  of 
copper,  and  communicating  with  a  graduated  receiver. 
The  balloon  is  then  heated,  and  by  means  of  a  suitable 
arrangement  several  drops  of  water  are  injected  upon  the 
substance  without  allowing  any  communication  with  the 
exterior  air;  absorption  takes  place  immediately,  and  the 
water  rises  in  the  receiver.  By  restoring  the  apparatus 
to  its  original  temperature  and  pressure,  the  oxygen  will 
prove  to  be  completely  absorbed  provided  the  substance 
should  have  been  suitably  proportioned.  Thus  the  proto¬ 
chloride  of  copper  may  be  reoxidised  in  a  few  minutes  at 
a  temperature  differing  but  slightly  from  that  required  for 
deoxidation,  a  faCt  which  is  of  great  industrial  importance 
with  regard  to  continuity  of  operation. 

If  upon  protochloride  of  copper,  heated  to  ioo°  or  200°, 
commercial  chlorhydric  acid  be  slowly  dropped,  steam 
alone  will  be  disengaged,  and  supposing  the  addition  of 
acid  to  be  slow  enough,  and  the  access  of  air  and  renewal  of 
surface  sufficient,  the  odour  of  chlorhydric  acid  will  be 


scarcely  perceptible,  and  the  whole  protochloride  will 
transform  into  anhydrous  bichloride,  CuCl,  which,  when 
heated  in  a  close  vessel,  instantly  disengages  chlorine. 
The  simultaneous  absorption  of  oxygen  and  chlorhydric 
acid  is  an  important  fadt  and  interesting  to  know,  because 
the  extraction  of  the  chlorine  from  the  acid  takes  place  in 
this  case  by  means  of  the  atmospheric  air,  and  in  an 
absolutely  direct  manner.  With  gaseous  chlorhydric  acid 
the  action  is  the  same,  in  fact  better,  provided  the  acid 
gas  contain,  as  is  always  the  case,  a  certain  quantity  of 
steam,  and  that  the  accession  of  air  be  sufficient. 

The  presence  of  water  is  necessary  to  the  absorption  of 
oxygen  by  protochloride  of  copper. 

Oxidation  and  chlorination  take  place  very  quickly  at 
high  temperatures,  but  the  great  advantage  is  that  they 
yield  dry  products,  which  is  very  convenient,  inasmuch  as 
steam  is  frequently  a  source  of  inconvenience  and  altera¬ 
tion  of  apparatus. 

The  retorts  which  I  employ  are  rotatory,  and  serve 
either  for  decomposition  or  vivification  ;  they  are  made  of 
cast  iron,  and  a  simple  refractory  coating  in  the  interior 
effectually  preserves  the  metal  from  destruction.  The 
reactions  described  have  been  demonstrated  upon 
quantities  of  matter  large  enough  to  produce,  after  each 
operation,  several  cubic  metres  of  oxygen  or  chlorine. 
From  a  manufacturing  point  of  view,  it  may  be  considered 
that  100  kilogrammes  of  protochloride  of  copper,  mingled 
with  sufficient  inert  matter  to  facilitate  manipulation,  will 
produce  practically  from  three  to  three  and  a  half  cubic 
metres  of  oxygen,  or  from  six  to  seven  cubic  metres  of 
chlorine.  As  four  or  five  operations  at  least  may  be  per¬ 
formed  in  twenty-four  hours,  it  is  plain  that  100  kilo¬ 
grammes  of  substance  will  produce  from  fifteen  to  eighteen 
cubic  metres  of  oxygen,  or  from  200  to  300  kilogrammes 
of  chloride  of  lime,  in  twenty-four  hours. 

The  price  of  the  raw  material  does  not  exceed  one 
franc  the  kilogramme,  and  the  loss  is  ascertained  by  ex¬ 
perience  to  be  always  very  small ;  this  is  easily  under¬ 
stood  as  the  substance  does  not  leave  the  retort,  but 
undergoes  all  the  processes  within  it. — ( Comptes  Rendus , 
lxvi.,  349.) 


ON  THE  BLEACHING  OF  PALM  OIL. 

By  M.  ENGELHARDT. 


M.  Engelhardt,  of  Leipffic,  effects  in  the  following 
manner  the  blanching  of  palm  oil  by  means  of  bichromate 
of  potash  and  chlorhydric  acid  : — 

A  given  quantity  of  palm  oil  is  placed  in  an  iron  pot, 
heated  to  about  62°  C.,  and  allowed  to  stand  all  night. 
The  next  day  it  is  poured  into  a  clean  vessel  and  cooled 
to  40°  or  370  C.  Meanwhile  a  certain  quantity  of  water, 
say  for  instance  45  kilogrammes  of  water  to  1,000  of  palm 
oil,  is  set  to  boil ;  in  it  are  dissolved  15  kilogrammes  of 
bichromate  of  potash,  and  when  the  solution  has  cooled 
a  little,  60  kilogrammes  of  chlorhydric  acid  are  added. 
This  mixture  is  then  poured  into  the  palm  oil,  which  must 
be  quickly  stirred,  and  in  about  five  minutes  it  will 
assume  a  sombre  green  colour  from  the  reducing  adtion 
of  the  combination  of  the  chromate  with  the  chlorhydric 
acid.  By  continuing  to  stir,  the  separation  of  the  oxide 
of  chromium  is  completed,  and  the  oil  gradually  clarifies 
and  becomes  at  last  quite  limpid.  In  order  to  render  it 
quite  white  it  is  now  only  necessary  to  wash  it  in  warm 
water;  if,  however,  it  should  not  appear  quite  colourless, 
the  operation  must  be  repeated  with  0*25  kilogrammes  of 
red  chromate  and  1  kilogramme  of  chlorhydric  acid. 
This  method  is  quick,  free  from  danger,  and  produces 
very  good  results.  The  author  declares  that  the  new 
methods  in  which  either  gaseous  chlorine,  chloride  of 
lime,  or  a  mixture  of  chlorhydric  acid  with  peroxide  of 
manganese  are  proposed,  are  much  inferior  to  the  above 
process. — {Dingier' s  Polytechnisches  Journal). 


C^X'}  Preparation  of  Uric 

TRANSFORMATION  OF  THE  AROMATIC  MONA¬ 
MINES  INTO  ACIDS  RICHER  IN  CARBON.* 

III.  MENAPHTYLAMINE. 

By  A.  W.  HOFMANN,  LL.D.,  F.R.S. 

The  transformation  of  naphtaline  into  its  carboxylic  acid 
suggests  the  existence  of  a  large  number  of  compounds 
which  the  pljgress  of  science  cannot  fail  to  realise.  It  is 
not  my  intention  to  examine  in  detail  this  group  of  sub¬ 
stances,  the  composition  and  even  the  properties  of  which 
are  sufficiently  indicated  by  theory.  There  are,  neverthe¬ 
less,  several  terms  of  this  series  which  I  must  not  leave 
unprepared  whilst  engaged  with  this  question.  These  are 
the  aldehyde,  the  alcohol,  and  the  monamine  of  the 
series. 

My  first  attempts  to  produce  the  aromatic  monamine 
were  anything  but  successful.  Cyanide  of  naphtyl,  when 
left  in  contadt  with  zinc  and  sulphuric  acid,  even  for 
weeks,  was  found  to  yield  but  trifling  quantities  of 
menaphtylamine.  The  greater  portion  of  the  nitrile  was 
left  unchanged,  while  more  or  less,  by  the  absorption  of 
the  elements  of  water,  was  converted  into  menaphtoxyl- 
amide,  and  even  into  menaphtoxylic  acid.  A  slight  modi¬ 
fication,  however,  of  the  process  usually  adopted  has 
removed  these  difficulties. 

It  is  well  known  that  M.  Mendius,  after  he  had 
discovered  the  remarkable  property  possessed  by  nitriles  of 
fixing  two  molecules  of  hydrogen,  has  submitted  also  the 
amides  to  the  adtion  of  hydrogen  in  conditions  nascendi , 
in  the  hopes  of  replacing  their  oxygen  by  hydrogen,  and 
of  producing  also  in  this  manner  the  primary  monomines. 
These  experiments  have  not  been  successful.  In  the 
presence  of  the  difficulties  attending  the  preparation  of 
menaphtylamine,  the  idea  suggested  itself  of  trying  whether 
the  sulphuretted  amide  of  the  series  into  which  the  nitrile 
is  so  easily  transformed  would  not  be  more  readily 
attacked  by  nascent  hydrogen  than  the  nitrile  itself.  The 
result  of  this  experiment  was  highly  satisfactory.  On  sub¬ 
mitting  an  alcoholic  solution  of  menaphtothiamide  to  the 
action  of  zinc  and  hydrochloric  acid,  torrents  of  sulphu¬ 
retted  hydrogen  are  at  once  evolved.  The  addition  of 
zinc  and  hydrochloric  acid,  and  sometimes  also  of  a  little 
alcohol,  is  continued,  until,  after  a  day  or  two,  the  dis¬ 
engagement  of  sulphuretted  hydrogen  almost  ceases. 
The  liquid  is  now  mixed  with  concentrated  soda  until  the 
precipitate  of  hydrate  of  zinc,  which  is  formed  in  the  com¬ 
mencement,  is  redissolved.  An  oily  layer,  containing 
much  soda  and  alcohol,  is  seen  to  separate  and  to  collect 
on  the  surface  of  the  aqueous  solution.  This  layer  is 
removed  and  heated  in  the  water-bath  until  the  alcohol 
is  volatilised.  An  aqueous  liquid  is  thus  produced,  on 
which  a  yellow  oil  is  floating.  The  latter  is  principally 
menaphtylamine,  which  is  still  mixed  with  a  small 
quantity  of  cyanide  of  naphtyl  regenerated  from  the  thio- 
compound.  The  oil  is  treated  with  dilute  hydrochloric 
acid,  the  hydrochloric  liquid  separated  by  filtration  from 
the  cyanide,  and  decomposed  by  hydrate  of  sodium,  when 
the  base  separates  in  a  state  of  purity. 

Menaphtylamine  is  a  very  caustic  liquid,  boiling 
between  2go°  and  293°.  Freshly  distilled  it  is  colourless, 
but  soon  acquires  a  yellow  tint.  It  attracts  carbonic  acid 
with  such  avidity  that  it  is  impossible  to  pour  it  from  one 
vessel  into  another  without  a  pellicle  of  the  difficultly 
soluble  carbonate  being  formed  on  its  surface. 

The  composition  of  the  base  was  sufficiently  indicated 
by  theory  ;  it  appeared,  nevertheless,  desirable  to  establish 
it  e  xperimentally  by  the  analyses  of  the  hydrochlorate  and 
the  platinum  salt. 

The  hydrochlorate  crystallises  with  the  greatest  facility 
in  difficultly  soluble  needles,  containing — 

CiiHg'j 

ChHwNC1=  H  N,HC1. 

H  j 
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The  yellow  crystalline  precipitate  which  is  formed  by 
the  addition  of  perchloride  of  platinum  to  the  hydrochlorate 
has  the  composition 

C22H24N2PtCl6  =  2[(CnH9)H2N,HCl],PtCl4. 

The  transformation  of  the  thio-compound  into  menaph¬ 
tylamine  is  thus  seen  simply  to  consist  in  the  sub¬ 
stitution  of  two  atoms  of  hydrogen  for  one  atom  of 
sulphur  : — 

CiiH9NS  +  2HH  =  CiiHiIN  +  H2S. 

I  have  but  little  to  say  about  the  properties  of  menaph¬ 
tylamine  ;  nevertheless,  the  extraordinary  crystalline 
tendencies  of  its  salts  deserve  to  be  mentioned.  The  sul¬ 
phate  and  nitrate  are  likewise  difficultly  soluble;  the  latter 
crystallises  in  splendid  nitre-like  prisms.  In  contact  with 
bisulphide  of  carbon,  menaphtylamine  solidifies  at  once  to 
a  crystalline  mass.  When  treated  with  alcoholic  soda  and 
chloroform,  it  is  converted  into  the  terribly-smelling  formo- 
menaphtylnitrile,  which  I  propose  to  examine  somewhat 
more  in  detail. 

I  have  also  prepared  benzylamine,  starting  from  thio- 
benzamide  instead  of  benzonitrile.  The  experiment  is,  of 
course,  likewise  successful — the  advantage,  however,  less 
conspicuous — since  benzonitrile  fixes  hydrogen  with  far 
greater  facility  than  the  cyanide  of  naphtyl. 

Be  this,  however,  as  it  may,  the  facility  with  which 
hydrogen  in  conditions  nascendi  adts  upon  sulphur-com¬ 
pounds  deserves  to  be  noticed.  I  propose  to  examine,  in 
the  direction  indicated  by  the  above  experiments,  some  of 
the  more  important  sulphur-compounds,  more  especially 
the  thio-acids  of  the  fatty  and  aromatic  series,  and  the 
two  groups  of  sulpho-cyanic  ethers.  The  investigation 
of  the  latter,  indeed,  has  already  furnished  me  results  of 
great  neatness  and  precision. 

In  conclusion,  I  must  not  leave  unmentioned  that,  since 
my  first  communication  on  the  menaphtan  series,  I  have 
had  an  opportunity  of  removing  the  slight  doubts  respect¬ 
ing  the  identity  of  the  acid  obtained  by  the  adtion  of 
oxalic  acid  upon  naphtylamine  with  that  procured  by 
treating  a  naphtalin-sulphate  with  cyanide  of  potassium. 
M.  V.  Merz  had  found  the  fusing-point  of  the  latter  acid 
to  be  140°,  whilst  for  the  former  I  had  observed  the  fusing- 
point  1600.  M.  O.  Olshausen  has  since  prepared,  in  my 
laboratory,  a  quantity  of  cyanide  of  naphtyl,  according  to 
Merz’s  process.  The  acid  obtained  from  this  cyanide,  by 
treatment  with  an  alkali  thrice  recrystallised  and  finally 
purified  by  distillation,  was  likewise  found  to ’fuse  exadtly 
at  1600.  Menaphtoxylamide,  procured  from  the  same 
source,  exhibited  the  fusing-point  203°,  while  the  compound 
I  had  formerly  examined  fused  at  2040*.  The  identity  of 
the  acids  obtained  by  the  two  processes  is  thus  satis¬ 
factorily  established. 


ON  THE 

PREPARATION  OF  URIC  ACID  FROM  PERUVIAN 

GUANO. 

By  DR.  JULIUS  LOWE. 

To  prepare  uric  acid  from  Peruvian  guano  in  large 
quantities  the  following  method  is  preferable: — Take 
equal  weights  of  common  sulphuric  acid  and  Peruvian 
guano ;  heat  the  sulphuric  acid  in  a  porcelain  capsule  b}r 
means  of  a  water-bath,  and  add  to  it  little  by  little  the 
guano,  previously  pounded  and  dried  at  ioo°  C.,  stirring 
well  with  a  glass  rod:  When  large  quantities  are  used, 

>  the  necessity  of  introducing  the  guano  very  gradually  is 
all  the  greater,  as  the  surface  of  the  mixture  is  covered 
with  froth,  and  a  liberation  of  much  carbonic  and  chlor- 
hydric  gas  occurs,  which  will  cause  the  mixture  to  run 
over  unless  the  top  of  the  capsule  present  a  wide  empty 
space.  The  strong  exhalations  of  chlorhydric  gas  con¬ 
sequent  upon  this  process  are  so  unpleasant  that,  where 

*  The  fusing-point  of  this  substance  is,  by  misprint  (Proc.  Roy.  Soc., 
vol.  xvi.,  p.  302),  stated  to  be  2440,  instead  of  204°. — A.  W.  H. 


*  Read  before  the  Royal  Society,  June  18th,  1868. 
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operations  are  on  a  large  scale,  it  is  advisable  to  arrange 
the  laboratory  so  as  to  facilitate  their  escape  to  the 
exterior.  As  long  as  these  exhalations  continue,  the 
pasty  compound  thus  obtained  should  remain  in  the 
water-bath  ;  but  when  the  odour  has  become  faint  and 
the  mass  appears  thoroughly  homogeneous,  it  must  be 
diluted  with  ten  or  twelve  times  its  quantity  of  distilled 
water.  The  yellow  precipitate  which  then  falls  is  allowed 
to  settle  in  a  large  vessel,  the  supernatant  liquid  is  de¬ 
canted,  and  the  precipitate  well  washed  by  agitation  with 
plenty  of  pure  water.  It  is  then  placed  upon  a  good  and 
easily  permeable  filtering  paper,  upon  which  it  is  again 
washed  with  cold  water  until  the  greater  part  of  the 
sulphuric  acid  has  been  removed.  This  precipitate  is  now 
boiled  in  a  weak  alkaline  solution  in  small  portions  at  a 
time,  producing  a  liquid  which  is  filtered,  and  receives  an 
addition  of  dilute  chlorhydric  acid  which  precipitates  the 
uric  acid  in  the  form  of  a  yellow  cloud,  which  quickly 
thickens  and  falls  in  a  crystalline  powder.  When  this 
point  has  been  reached,  and  the  liquid  has  cooled,  the 
acid  is  collected  on  a  filter,  washed,  and  dried.  If 
it  be  desirable  to  remove  the  yellow  colour  which  remains 
it  will  only  be  necessary  to  heat  it  again  in  a  water-bath 
with  its  own  weight  of  common  sulphuric  acid,  and  repeat 
the  process  above  described.  Frequently  after  the  second 
solution  of  the  uric  acid,  the  warm  mixture  will  take  the 
form  of  a  crystalline  mass  composed  of  sulphuric  and 
uric  acids.  When  examined  with  the  microscope  the 
crude  acid  appears  to  be  an  homogeneous  mass,  burns 
without  residuum  and  contains  only  traces  of  guanine, 
which  may  be  perceived  by  boiling  the  mass  in  chlorhydric 
acid.  In  thus  purifying  the  crude  uric  acid  by  a  second 
solution  in  sulphuric  acid,  care  must  be  taken  to  add  only 
the  quantity  of  water  necessary  to  deposit  the  uric  acid,  and 
•  that  very  gradually,  as  an  excess  of  water  always  com¬ 
municated  a  yellow  colour  to  this  acid,  and  the  matter 
which  causes  it  appears  to  be  more  soluble  in  concentrated 
than  in  dilute  sulphuric  acid. 

The  modes  of  purification  proposed  by  MM.  Wohler 
and  Heintz  have  had  equal  success  with  the  crude  acid 
obtained  by  the  process  above  described;  M.  Heintz’s 
especially  was  successful  in  the  first  operation. — (_ Journal 
fur  Praktische  Chcmie). 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 


Varieties  of  Food — their  Chemical  and  Composition  Nutri¬ 
tive  Value. 

The  economy  of  food,  in  its  fullest  signification,  is  a 
matter  of  national  importance  ;  for  the  political  influence 
of  a  nation  is  as  much  dependent  upon  the  muscular 
Strength  of  the  people  as  upon  their  intelligence  and  com¬ 
mercial  industry  ;  and  this  strength  is  wholly  referable  to 
a  right  use  and  proper  distribution  of  food. 

We  perceive  this  not  merely  in  the  calamities  of  adtual 
want,  as  in  the  fevers  of  famine,  but  also  in  the  less  pro¬ 
minent,  but  equally  significant,  decline  of  health  in  times 
of  partial  distress,  when  the  vigour  and  energy  of  the  poorer 
part  of  the  population  are  so  reduced  as  to  lay  them  open  j 
to  disease.  In  fadt,  the  experience  of  our  public  hospitals 
too  often  elicits  the  fadt  that  the  wasted  power  of  the 
patient  has  been  the  advent  of  incurable  disease.  Nor  is 
this  all ;  for  as  Mr.  Simon  observes — “Long  before  in¬ 
sufficiency  of  diet  is  a  matter  of  hygienic  concern  ;  long 
before  the  physiologist  would  think  of  counting  the  grains 
of  nitrogen  and  carbon  which  intervene  between  life  and 
starvation,  the  household  will  have  been  utterly  destitute 
of  material  comfort ;  clothing  and  fuel  will  have  been 
scantier  than  food  ;  against  inclemencies  of  weather  there 
will  have  been  no  adequate  protection  ;  dwelling-space 

*  The  Cantor  Lectures,  delivered  before  the  Society  of  Arts.  1 


will  have  been  stinted  to  the  degree  in  which  over¬ 
crowding  produces  or  increases  disease  ;  the  home  will  be 
where  shelter  can  be  cheapest  bought,  where  sanitary 
appliances  are  least  considered,  andAvhere  cleanliness  is 
almost  impossible.”  And  all  this  distress  falls  heaviest 
upon  those  who  are  least  able  to  bear  it — the  mother  and 
her  children  ;  for  the  father,  to  be  able  to  work,  even 
lightly,  must  eat,  and  thus  the  others  are  the  largest 
sufferers.  Bad,  however,  as  the  immediate  consequences 
are,  they  are  nothing  in  comparison  to  th^r  remote — the 
sickly  race  that  comes  of  want. 

In  examining,  therefore,  this  question  of  the  economy 
of  food,  we  must  not  only  look  at  the  nutritive  value  of 
different  articles  of  diet,  but  we  must  also  consider  how 
food  can  be  best  distributed  and  utilised. 

To-day  we  will  investigate  the  principal  varieties  of 
food,  and  ascertain  their  peculiar  qualities  and  dietetical 
values.  For  this  purpose  it  will  be  necessary  to  have 
some  standard  for  comparison,  but  this  is  avowedly  a 
difficult  matter;  for  if  we  compare  foods  according  to  the 
proportions  of  their  principal  constituents — viz.,  albumi¬ 
nous  matters,  starchy,  saccharine,  and  saline — we  shall 
find  that  the  relative  quantities  vary  to  such  a  degree  as 
to  make  the  comparison  almost  useless  ;  and  if  we  fix  our 
attention  on  one  of  these  constituents — the  nitrogenous, 
for  example — -and  make  it  the  exponent  of  nutritive  value, 
we  get  into  the  difficulty  of  either  overloading  the  equi¬ 
valent  with  a  large  amount  of  carbonaceous  material,  or 
of  having  it  deficient  therein.  If,  for  instance,  we  desire 
to  know  the  quantities  of  different  foods  which  would 
furnish  the  1,200  grains  of  nitrogenous  matter  required  by 
a  man  in  his  daily  diet,  we  should  find  that  the  following 
are  the  proportions  : — 

Table  I. 

Proportions  of  Different  Foods  Required  to  Yield  1,200 
Grains  of  Nitrogenous  Matter. 


Grains. 

Pounds. 

Skim  cheese 

•  «  0 

2,68l  — 

0*4 

Lean  meat  . 

•  •  • 

6,217  — 

O-g 

White  fish  . 

•  •  • 

6,630  — 

ro 

Fat  meat 

•  •  • 

9.231  — 

x‘3 

Fat  bacon  . 

•  •  • 

13.636  — 

2*0 

Bread  . . 

•  •  • 

14,815  — 

2’  I 

Rice 

•  .  • 

19,048  — 

27 

New  milk 

•  •  • 

29,268  • — 

4'2 

Potatoes 

•  •  * 

57A43  — 

8’2 

Parsnips  or  turnips  . 

100,000 

x4‘3 

Beer  or  porter  . . 

1 

,200,000  — * 

I71'4 

In  this  manner  tables  have 

been  construdled  of  the 

nutritive  values  of  food,  and  I  show  you  one 

of  them. 

Table 

II. 

Nutritive  equivalents — calculated  according  to  the  amounts 

of  Nitrogen  in  the 

Dry  Substances  ;  Human  Milk  being 

100  :• — 

vegetable. 

Rice  . .  . . 

81 

Oats  . . 

138 

Potatoes 

84 

White  bread 

142 

Maize  . . 

IOO 

Black  bread 

166 

Rye 

106 

Peas  . . 

239 

Radish 

106 

Lentils 

276 

Wheat.. 

119 

Haricots  . . 

283 

Barley  . . 

125 

Beans.. 

320 

ANIMAL. 

Human  milk 

IOO 

Lamb  . . 

883 

Cow’s  milk. . 

237 

White  of  egg  845 

Yolk  of  egg. . 

305 

Lobster 

859 

Oysters 

305 

Skate  . . 

859 

Cheese 

331 

Veal  . . 

873 

Eel 

434 

Beef 

880 

Mussel 

528 

Pork 

893  * 

Ox-liver 

570 

Turbot 

898 

Pigeon 

756 

Ham  . . 

910 

Mutton 

773 

Herring 

914 

Salmon 

776 

I 
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I  hardly  need  say  that  comparisons  of  this  description 
are  of  little  practical  value,  for  they  furnish  no  indication 
of  the  digestive  labour  required  to  utilise  the  products  ; 
besides  which  we  are  far  from  being  assured,  at  the  pre¬ 
sent  time,  that  the  nitrogenous  elements  of  our  foods  are 
the  most  important. 

In  framing,  therefore,  a  table  of  alimentary  equivalents, 
regard  must  be  paid  to  all  the  constituents,  This  I  have 
endeavoured  to  express  in  Table  No.  3,  wherein  I  have 


shown  the  per  cent  of  nitrogenous  and  carbonaceous 
matter,  and  the  proportions  of  the  latter  to  one  of  the 
former  ;  but  here  again  the  actual  value  of  the  several 
carbonaceous  compounds  is  very  different ;  for,  although 
the  fattening  and  respiratory  powers  of  starch,  gum,  sugar, 
and  pedtin,  may  be  nearly  the  same,  yet  the  power  of  fat 
is  about  2*5  times  as  great  as  that  of  sugar  ;  and  this 
must  be  considered,  irrespective  of  other  functions  of  fat, 
in  estimating  the  value  of  carbonaceous  food. 


TABLE  III.— NUTRITIVE  VALUES  OF  FOOD. 


Water.  Albumen,  Starch, 
&c.  &c. 


Bread 

Wheat  flour  .. 

Barley  meal 

Oatmeal 

Rye  meal. . 

Indian  meal  . . 

Rice 

Peas 

Arrowroot 
Potatoes 
Carrots  . . 
Parsnips 
Turnips  .. 
Sugar 
Treacle  . . 
New  milk 
Cream 

Skim  milk  . . 
Buttermilk 
Cheddar  cheese 
Skim  do.  . . 
Lean  beef 
Fat  do.  ... 
Lean  mutton , . 
Fat  do.  . . 
Veal  .. 

Fat  pork  . . 
Green  bacon.. 
Dried  do. . . 

Ox  liver 
Tripe 
Poultry 
White  fish 
Eels 

Salmon  . . 
Entire  egg  . . 
White  of  do. 
Yolk  of  do.  . . 
Butter  and  fats 
Beer  and  porter 


37 

15 

15 

15 

15 

14 
13 

15 

18 

75 

83 

82 

91 

5 

23 
86 
66 
88 
88 
36 
44 
72 

51 
72 
53 

63 

39 

24 
15 

74 

68 

74 
78 

75 

77 
74 

78 

52 
15 

9i 


8-i 

io-8 

63 

I2‘6 

8-o 

ii’i 

6-3 

23-0 

2’I 

1-3 

IT 

1*2 


4-i 

27 

4-0 

4-i 

28*4 

44-8 

193 

14-8 

18-3 

12- 4 
16-5 

9-8 

7*i 

8-8 

18*9 

13- 2 
21*0 
i8t 

9'9 

i6t 

14*0 

20’4 

16*0 

OT 


Another  method  of  determining  the  values  of  food  is 
by  estimating  the  proportions  of  nitrogen  and  carbon  in 
them,  and  comparing  them  with  the  proportions  required 
in  a  standard  diet. 

Judging  from  the  minimum  quantities  of  food  which  an 
ordinary  individual  is  capable  of  existing  on  without 
suffering  in  health,  it  would  seem  that  about  4,100  grains 
of  carbon,  and  190  grains  of  nitrogen,  are  required  in  his 
daily  diet.  These  proportions  have  been  determined 
from  a  large  number  of  observations,  as  by  those  of  Dr. 
Lyon  Playfair,  in  his  inquiries  into  the  dietaries  of 
hospitals,  prisons,  and  workhouses,  and  by  those  of  Dr. 
Edward  Smith,  in  his  examination  of  the  amounts  of  food, 
which  the  Lancashire  operatives  were  capable  of  living 
on  during  the  cotton  famine,  and  also  by  his  inquiries 
into  the  dietaries  of  in-do  pr  labourers.  The  proportions 


47.4 

66-3 

69-4 

58-4 

693 

647 

79*i 

55*4 

82*0 

i8*8 

8-4 

9'6 

5-i 


Sugar. 

Fat. 

Salts. 

Total 

Per  Cent. 

§  i 

8  v  0 

Nitroge 

-  Carbona- 

g  0 

■5  2  g 

nous. 

ceous. 

U  £ 

3-6 

i*6 

2*3 

8-i 

52*6 

63 

4’2 

2‘0 

17 

io*8 

723 

6*7 

4‘9 

2'4 

2'0 

63 

76*7 

12*2 

5'4 

5-6 

3'°  ' 

12*6 

69*4 

53 

37 

2'0 

i*8 

8*o 

75'2 

9*4 

°'4 

8t 

17 

I  IT 

73*2 

6*6 

°'4 

07 

o*S 

63 

80*2 

12*7 

2*0 

2'I 

2*5 

23*0 

59*o 

2*5 

— 

— 

— 

— 

82*0 

- - 

3-2 

0-2 

07 

2*1 

22*2 

io*6 

6t 

0-2 

t'O 

13 

H*7 

ii*3 

5-8 

°’5 

1*0 

I*I 

15*9 

I4’5 

2T 

— 

o-6 

1*2 

7*2 

6.0 

95’° 

— 

— 

— 

95*0 

— ■_ 

77-0 

— 

— 

— 

77*° 

— 

5’2 

3’9 

o-8 

4'i 

g*i 

2*2 

2-8 

267 

i-8 

27 

29  *5 

10*9 

5*4 

i-8 

o-8 

4*o 

7*2  . 

i*8 

6-4 

07 

■%  o*8 

4*1 

7*1 

i*7 

— 

3it 

43 

28*4 

3i‘i 

IT 

— 

6-3 

4*9 

44-8 

6*3 

0*1 

— 

3-6 

5'1 

193 

3*6 

0*2 

— 

29-8 

4*4 

14*8 

29*8 

2*0 

— 

4’9 

4-8 

183 

4*9 

0*3 

— 

31'1 

33 

12*4 

31*1 

2*5 

— 

15-8 

v  47 

163 

15*8 

1*0 

— 

48-9 

23 

9*8 

48*9 

5*0 

— 

66-8 

2*2 

7T 

66*8 

9*4 

— - 

73*3 

2-9 

8*8 

73*3 

83 

— 

4-i 

3'° 

18*9 

4*i 

0*2 

— 

16*4 

2-4 

13*2 

16*4 

1*3 

— 

3-8 

1*2 

21*0 

3*8 

0*2 

— 

2-9 

1*0 

18*1 

2*9 

0*2 

— 

13-8 

1-3 

9*9 

13*8 

1*4 

— 

5‘5 

r4 

i6*i 

5*5 

0*3 

— 

10-5 

13 

14*0 

10*5 

0*7 

— 

— 

1*6 

20*4 

— 

— 

— 

307 

13 

16*0 

30*7 

i*9 

— 

83-0 

2*0 

— 

83*0 

— - 

8.7 

— 

0*2 

*  0*1 

8*7 

00 

7 

6 

Dr.  Smith  gives 

as  a  famine  or 

barely  sustaining 

re  the  following: 

Carbon  (grains). 

Nitrogen  (grains). 

Adult  woman  . 

.  3,900 

.  .  180 

Adult 

man  . . . 

.  .  200 

.  T  t 

Average  adult  . 

.  4, 

M 

O 

O 

.  .  I90 

These  proportions  are  contained  in  2  lbs.,  and  in  2  lbs. 
3  oz.  of  bread  ;  and  they  closely  accord  with  another  set 
of  facts  derived  from  an  examination  of  the  amounts  of 
carbon  and  nitrogen  exhaled  and  secreted  from  the  body 
during  health  and  idleness. 

Taking  these  numbers,  therefore,  as  the  exponents  of 
the  nutritive  values  of  food,  we  are  able  to  construct  the 
following  table  : — 
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TABLE  IV.— NUTRITIVE  VALUES  OF  FOOD. 


Split  peas 
Indian  meal 
Barley  meal  . . 
Rye  meal  . . 
Seconds  flour 
Oatmeal  . . 
Bakers’  bread 
Pearl  barley 
Rice 

Potatoes  . . 
Turnips 

Green  vegetables 

Carrots 

Parsnips  . . 

Sugar 

Treacle 

Buttermilk 

Whey 

Skimmed  milk 
New  milk 
Skim  cheese  . . 
Cheddar  do. 
Bullocks’  liver 
Mutton 
Beef  . . 

Fresh  pork 
Dry  bacon 
Green  do. . . 
White  fish 
Red  herrings 
Dripping 
Suet 
Lard  . . 

Salt  butter 
Fresh  do. 

Cocoa 

Beer  and  porter 


Grains  per  Pound. 


Value 
per 


Grains  for  One 
Penny. 


Weekly  Cost  of 
Famine  Diet  for 


Carbon. 

!  l  1  •  )  1  ( 

Nitrogen. 

Pound. 

d. 

Carbon. 

Nitrogen. 

Carbon. 

d. 

Nitrogen, 

d. 

2730 

255 

1 

2730 

255 

10-5 

5'2 

2800 

123 

1 

2800 

123 

IO’2 

io-8 

2730 

70 

1 

2730 

70 

10-5 

19-0 

2660 

88 

H 

2128 

70 

13*5 

19-0 

2660 

120 

I773 

80 

1 6;  2 

16-6 

2800 

140 

2 

1400 

70 

20*4 

ig-o 

1995 

90 

ii 

T33° 

60 

21*6 

22.1 

2660 

9i 

2 

1330 

45 

21*6 

29-5 

2730 

70 

2 

1365 

35 

20-5 

38-0 

770 

24 

05 

1540 

48 

18-6 

277 

238 

13 

476 

26 

60-3 

51-1 

420 

14 

o| 

840 

24 

34’1 

55'4 

385 

14 

1 

385 

14 

74*8 

95’° 

421 

12 

1 

421 

12 

66-4 

no-8 

2800 

^  — 

5 

•  560 

— 

51-2 

— • 

2200 

— 

1 

2200 

— 

13*0 

— 

335 

35 

°l 

670 

70 

42*8 

ig-o 

154 

13 

o\ 

626 

52 

45*8 

25-6 

350 

34 

1 

350 

34 

82-2 

39'i 

378 

35 

2 

189 

18 

154-0 

73‘9 

2348 

3b4 

3 

783 

121 

36-6 

II'O 

2520 

3i5 

8 

3i5 

39 

9i*i 

34'1 

1226 

210 

3 

408 

70 

70*3 

ig-o 

2902 

140 

5 

580 

28 

49’5 

47’5 

2301 

175 

8  • 

288 

22 

99-6 

60-5 

2950 

108 

7 

421 

15 

68-i 

88-7 

4270 

98 

9 

474 

11 

60-5 

I20'9 

3990 

79 

8 

492 

10 

58'3 

133*0 

900 

130 

2 

450 

65 

63-8 

20-4 

1435 

217 

4 

359 

54 

8o-o 

24-6 

5320 

— 

6 

887 

' — 

323 

— 

47IQ 

— 

7 

673 

— 

42-6 

4819 

_ _ 

9 

535 

— 

53*6 

.  — 

4585 

— 

12 

382 

- — 

75-i 

— 

4712 

— 

16 

294 

— 

97-6 

— 

3934 

140 

4 

983 

35 

29-2 

38-0 

3i5 

1 

1 

315 

1 

gri 

1330-0 

And  now  we  may  proceed  to  examine  in  detail  the 
general  properties  and  the  nutritive  qualities  of  different 
foods. 

Primarily,  all  our  foods  are  derived  from  the  vegetable 
kingdom,  for  no  animal  has  the  physiological  power  of 
associating  mineral  elements  and  forming  them  into  food. 
What  we  may  yet  do  by  means  of  chemical  agencies  in 
the  laboratory  is  another  question  ;  but  within  our  own 
bodies  there  is  no  faculty  for  such  conversion.  As  I  shall 
hereafter  explain  to  you,  our  functions  are  of  an  opposite 
kind.  We  are  destructive  creatures,  not  constructive. 
It  is  our  province  to  pull  down  what  the  vegetable  has 
built  up  ;  to  let  loose  the  affinities  which  the  plant  has 
brought  into  bondage,  and  to  restore  to  inanimate  nature 
the  matter  and  cosmrcal  force  which  the  growing  plant 
had  taken  from  her. 

Foremost,  therefore,  of  our  foods  are  those  which  come 
at  once  from  the  vegetable  kingdom  ;  and  of  these  the 
cereals  are  the  most  important,  as  wheat,  barley,  oats,  rye, 
maize,  or  Indian  corn,  rice,  millet  or  durra,  and  Guinea  corn. 

Wheat. — Different  species  of  this  grain  are  cultivated, 
but  the  most  common  in  this  country  is  Triticum  vulgar e, 
of  which  there  is  a  summer  and  winter  variety. 

The  grain  varies  a  good  deal  in  composition  according 
to  season,  climate,  and  soil ;  but,  as  a  rule,  the  wheat  of 
southern  climates  and  warm  seasons  is  richer  in  gluten, 
and  of  harder  texture  than  that  of  colder  climes.  They  are 
then  called  stronger  grains,  although  the  latter,  from  their 
being  softer  and  kinder,  give  a  larger  proportion  of  flour. 
Some  of  the  hardest  varieties  of  wheat,  as  rivets,  are  used 
to  strengthen  the  flour  of  new  grain,  which  is  always 
unmanageable,  and  to  improve  that  of  bad  seasons  and  of 
damaged  quality. 


The  structure  of  the  grain  is  like  that  of  all  the  cereals  ; 
there  is  an  outer  siliceous  and  woody  covering,  which  is 
altogether  valueless  as  food  ;  then  there  is  a  layer  of  rich 
nitrogenous  matter,  containing  a  digestive  body  called 
cerealine,  and  within  that  is  the  flour,  which  forms  the 
great  bulk  of  the  seed. 

When  ground  whole,  it  forms  brown  meal,  which  is 
rarely  used  in  England  at  the  present  time,  although  it 
was  the  common  food  of  our  forefathers,  and  even  now  is 
much  employed  in  Westphalia  to  make  the  dark-coloured 
bread  called  pumper-nickel.  It  contains  from  5  to  12  per 
cent  of  indigestible  matter,  in  the  form  of  bran,  the  removal 
of  which,  according  to  Liebig,  is  only  a  refinement  of 
luxury. 

The  practice  at  the  present  time  is  to  bolt  or  sift  the 
ground  meal  through  sieves,  or  silks,  of  different  degrees 
of  fineness,  and  thus  to  remove  the  coarser  bran.  The 
products  have  different  names  in  different  places,  and 
have  also  different  values ;  but  generally  100  lbs.  of  wheat 
will  yield  from  78  to  80  parts  of  good  serviceable  flour. 
The  other  products  are  about  2  parts  of  specks,  or  tails, 
or  tippings  ;  from  2  to  3  parts  of  sharps  ;  about  3  of  fine 
pollard  ;  from  3*5  to  6  of  coarse  pollard ;  and  from  4  to 
10  of  bran.  The  relative  wholesale  values  of  these  are 
about  as  follows  : — 


Vegetable  Foods. 

ibs. 

per  bushel. 

Price  per 
bushel. 

Price  per 
20  lbs. 

s.  d. 

s.  d. 

Fine  flour. . 

•  56 

10  0 

3  7 

Seconds  ditto  . 

•  56 

7  9 

2  9 

Sharps 

.  26 

2  0 

i  6 

Fine  pollards  . 

.  18 

1  0 

I  I 

Coarse  ditto  . 

.  14 

0  10 

I  2 

Bran . 

.  12 

0  9 

I  3 
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Seconds  flour  is  practically  the  best  for  domestic  use ; 
and  of  this  there  should  be  at  least  80  per  cent  obtained 
from  the  grain.  Attempts  have  often  been  made  to 
increase  the  produce  ;  for  as  the  bran  contains  a  good  deal 
of  nitrogenous  matter,  and  is,  moreover,  rich  in  fat  and 
saline  substances,  it  has  been  thought  wasteful  to  remove 
it  ;  but  the  experimental  researches  of  Poggiale,  the 
learned  professor  at  Val-de-Grace,  have  shown  that  at 
least  50  per  cent  of  the  bran  is  perfectly  indigestible,  and 
may  be  passed  successively  through  the  bodies  of  four  or 
five  animals  without  undergoing  change.  It,  moreover, 
aCts  as  an  irritant ;  and,  by  hurrying  the  food  through  the 
alimentary  canal,  is  very  likely  to  cause  waste.  Those 
who  labour  hard,  as  railway  navigators,  invariably  choose 
the  whitest  bread  for  food,  believing  that  it  is  not  only 
more  digestible,  but  it  is  stronger,  and  will  enable  them 
to  do  more  work.  Without  doubt,  however,  there  is  room 
for  improvement  in  the  treatment  of  flour,  and  in  the  com¬ 
plete  utilisation  of  its  several  constituents.  M.  Mege 
Mouries  has  invented  a  process  whereby  the  outer  skin 
only  of  the  wheat  may  be  removed,  and  from  86  to  88  per 
cent  of  flour  realised.  The  process  was  examined  in  1857, 
and  reported  very  favourably  of  by  Dumas,  Pelouze,  Payen, 
Peligot,  and  Chevreul,  but  I  am  not  aware  that  it  has  come 
into  use. 

M.  Mege  Mouries  also  directed  attention  to  the  faCt 
that  the  bran  contains  a  portion  of  very  soluble  nitro¬ 
genous  matter,  cerealine,  which  is  of  the  nature  of 
diastase,  and  has  the  property  of  dissolving  starch.  This, 
no  doubt,  might  be  utilised  by  treating  bran  with  warm 
water,  and  then  using  the  water  in  the  manufacture  of 
bread. 

The  nutritive  value  of  wheat  is  shown  in  Tables  No.  3 
and  No.  4;  and  although  the  average  amount  of  gluten  is 
there  set  down  at  about  n  per  cent,  it  ranges  from  8  to 
15  per  cent — the  largest  quantity  being  found  in  the 
wheaten  flour  of  India,  Egypt,  South  America,  and  the 
South  of  Europe. 

It  appears,  too,  that  the  quantity  of  gluten,  as  repre¬ 
sented  by  nitrogen,  increases  with  the  coarseness  of 
the  flour,  and  so,  also,  does  the  amount  of  mineral 
matter. 

Table  V. 

Percentage  amounts  of  Nitrogen  and  Mineral  Matter  in  the 
different  Products  of  the  Mill : — 


Fine  flour  . . 

Nitrogen 

Mineral 

matter. 

071 

Tails  . 

o-gg 

Fine  sharps  . . 

r8g 

Coarse  do.  . . 

.  ..  2-58 

3-80 

Fine  pollard. . 

.  .  .  2-44 

5-5o 

Coarse  do.  . . 

6-50 

Bran  . 

.  ..  2*3g 

7’oo 

Average  in  whole 

grain  i’82 

I’62 

The  starch  and  sugar  amount  to  about  707  per  cent, 
and  the  fat  to  1*7 ;  so  that  the  carbonaceous  is  to  the 
nitrogenous  as  6-7  to  1,  which  is  a  good  proportion.  Other 
faCts  relating  to  its  nutritive  value  are  shown  in  T able  No.  4. 

The  tests  for  a  good  flour  are  its  sweetness  and  freedom 
from  acidity  or  musty  flavour;  and  its  nutritive  value,  as 
far  as  gluten  is  concerned,  is  estimated  by  the  process  of 
Beccaria,  who  discovered  gluten  in  wheat  more  than  a 
century  ago.  A  given  weight  of  flour  (say  500  grains) 
is  made  into  a  stiff  dough,  and  is  carefuly  washed  by  tender 
manipulation  under  a  small  stream  of  water.  The  gluten 
remains,  and  when  baked  it  expands  into  a  clean-looking 
ball,  which  should  weigh,  when  thoroughly  dried,  about  54 
grains. 

Of  all  the  preparations  of  flour,  bread  is  the  most  im¬ 
portant.  I  shall  hereafter  describe  the  process  of  making 
it,  but  I  may  here  remark  that  it  should  not  contain  more 
than  from  36  to  38  per  cent  of  water,  and  the  other  con¬ 
stituents,  excepting  salt,  should  be  the  same  as  of  good 
flour. 


In  practice,  100  lbs.  of  flour  will  make  from  133  to  137 
lbs.  of  bread,  a  good  average  being  134  ;  so  that  a  sack  of 
flour  of  286  lbs.  should  yield  g$  four-pound  loaves.  The 
art  of  the  baker,  however,  is  to  increase  this  quantity,  and 
he  does  it  by  hardening  the  gluten  through  the  agency  of 
a  little  alum,  or  by  means  of  a  gummy  mess  of  boiled  rice, 
3  or  4  lbs.  of  which  will,  when  boiled  for  two  or  three 
hours  in  as  many  gallons  of  water,  make  a  sack  of 
flour  yield  100  four-pound  loaves.  But  the  bread  is 
dropsical,  and  gets  soft  and  sodden  at  the  base  where 
it  stands.  A  good  loaf  should  have  the  following 
characters  ; — 

Kindness  of  structure — that  is,  not  chaffy,  or  flaky,  or 
crummy,  or  sodden  ;  and 

Sweetness  to  the  palate  and  to  the  smell. 

Wheaten  bread  is  best  eaten  on  the  day  after  it  is  baked, 
for  new  bread  is  difficult  of  mastication,  and  still  more 
difficult  of  digestion,  because  of  its  gummy  nature.  When 
it  becomes  stale  it  does  not  really  get  much  dryer,  but  it 
undergoes  a  molecular  change,  which  may  be  restored 
by  heating  the  bread  in  a  closed  vessel  to  a  temperature  of 
212°. 

Wheaten  bread  is  preferred  to  all  other  varieties  of  bread, 
because  of  its  sweetness,  and  because  it  may  be  eaten 
alone.  The  nutritive  constituents  of  it  are  in  the  same 
proportion  as  in  wheat— namely,  as  1  to  6-5,  and  a  little 
more  than  2  lbs.  of  bread  will  supply  the  requirements 
of  the  system ;  although,  as  I  shall  hereafter  explain, 
it  cannot  be  used  alone  without  loss  of  health  and 
strength. 

Barley-meal  is  the  chief  food  of  a  large  number  of  people 
in  the  North  of  Europe  and  in  the  South  of  England, 
where  the  labourer  is  partly  paid  his  wages  in  meal  or 
grain.  It  is  also  used  in  Wales  and  Scotland,  especially 
in  winter  time,  when  wheaten  bread  is  dear ;  and  to  some 
extent  in  Ireland.  It  is  employed  by  about  go  per  cent 
of  the  outdoor  labouring  population  of  England.  At  the 
time  of  Charles  I.  (in  1626),  according  to  McCulloch,  it 
was  the  usual  food  of  the  ordinary  sort  of  people ;  and 
as  late  as  the  middle  of  the  last  century  hardly  any 
wheat  was  used  in  the  northern  counties  of  England. 
In  Cumberland  the  principal  families  used  only  a  small 
quantity  about  Christmas-time  ;  and  the  crust  of 
the  everlasting  goose  pie,  which  adorned  the  table 
of  every  country  family,  was  invariably  made  of  barley- 
meal. 

The  grain  is  almost  always  ground  whole,  and  the 
farina  has  much  resemblance  to  wheaten  flour ;  but  the 
amount  of  gluten  is  very  different — in  fadt,  the  nitrogenous 
matter,  which  amounts  to  about  6  per  cent,  is  chiefly  in 
the  form  of  albumen — hence,  the  bread  is  heavy  and  corn- 
pad,  for  albumen  will  not  vesiculate  or  sponge  like  gluten. 
The  common  way  of  making  it  into  bread  is  by  mixing  it 
with  an  equal  proportion  of  wheaten  flour;  and  sometimes 
it  is  mixed  with  oatmeal  and  rye-meal,  and  baked  into 
cakes.  But  the  best  way  of  using  it  is  in  the  form  of  thick 
gruel  or  stirabout,  which  is  made  by  stirring  the  meal  into 
boiling  water. 

Pearl  Barley  and  Scotch  Barley  are  the  grain  deprived 
of  its  husk,  and  rounded  by  attrition.  The  former  is  more 
carefully  prepared  than  the  latter,  but  both  are  used  to 
give  consistence  to  broth. 

The  nutritive  value  of  barley  meal  is  somewhat  inferior 
to  that  of  wheaten  flour,  but  as  the  meal  is  cheaper  than 
flour,  it  is  more  economical  to  use  it ;  in  fadt,  it  is  almost 
the  cheapest  article  of  diet,  as  may  be  seen  by  reference  to 
Table  No.  4. 

Oatmeal  and  rye-bread  were  once  the  chief  diet  of  the 
servants  of  the  wealthy,  and  even  now  the  former  is  used 
by  go  per  cent  of  the  agricultural  labourers  of  England, 
and  by  a  still  larger  proportion  of  the  Scotch.  The  grain 
is  very  rich  in  gluten  and  fat,  and  it  contains  a  good 
quantity  of  sugar  and  starch,  the  microscopic  form  of 
which  is  remarkable.  The  Scotch  meal  is  always  prefer¬ 
able  to  the  English,  on  account  of  its  higher  nutritive 


82 


f  Chemical  News, 
t  August  14, 1868. 


Sir  James  Simpson  on  Medical  Progress. 


power.  It  is  prepared  by  grinding  the  kiln-dried  grains, 
previously  deprived  of  their  skins.  The  Scotch  grind  it 
rather  coarsely  as  compared  with  the  practice  in  England. 

Oatmeal  is  not  nearly  so  white  as  wheaten  flour,  and  its 
taste  is  peculiar,  being  at  first  sweet,  then  rough  and 
bitter.  Like  barley-meal,  it  cannot  be  vesiculated  into 
bread,  but  it  makes  good  cakes,  and  these  may  be  highly 
leavened,  as  is  the  custom  in  Yorkshire,  or  unleavened,  as 
in  Scotland. 

The  common  method  of  cooking  it,  however,  is  by  stir¬ 
ring  it  into  boiling  water  until  it  has  the  consistence  of 
hasty  pudding,  and  in  this  manner  porridge  is  made  ;  but 
if  it  be  afterwards  boiled  for  a  short  time  it  makes  Scotch 
brose.  In  Ireland  it  is  mixed  with  Indian  meal,  and  then 
stirred  into  boiling  water,  thus  making  the  mixture  called 
stirabout. 

The  decorticated  grain  constitutes  grits  or  groats,  and 
when  these  are  crushed  or  bruised  they  go  by  the  name  of 
Emden  groats.  The  sole  use  of  them  is  for  making  gruel, 
a  drink  that  seems  to  have  been  a  favourite  with  our  fore¬ 
fathers  ;  for  in  the  London  Gazette ,  for  Friday,  August  13, 
1695,  there  is  an  advertisement  to  the  effedt  that  water- 
gruel  was  always  ready  at  the  Marine  Coffee-house,  in 
Birchin-lane,  Cornhill,  every  morning  from  six  to  eleven 
o’clock  ;  and,  it  added,  that  as  much  as  from  four  to  five 
gallons  of  it  were  consumed  there  daily. 

The  husks  of  the  grains  are  sold  in  Scotland  under  the 
name  of  seeds,  and  these,  when  steeped  in  water  for  a  few 
days,  until  they  become  a  little  sour,  like  stale  brewers’ 
grains,  and  then  squeezed  out,  produce  a  liquid  which, 
when  boiled  down  to  the  consistence  of  gruel,  makes  the 
food  called  flummery  or  sowans  in  Scotland,  and  sucan  in 
South  Wales.  If  it  be  boiled  still  more,  until  it  becomes 
as  thick  as  jelly,  it  forms  budrum,  or  brwchan,  as  it  is 
named  in  Wales.  Oatmeal  is,  no  doubt,  rather  hard  of 
digestion,  and  causes  irritation  of  the  bowels.  There  is  a 
notion  also  that  it  produces  heat  and  irritation  of  the  skin  ; 
and  formerly,  when  sufficient  care  was  not  taken  to 
remove  the  husk  from  the  grain  before  it  was  ground,  it 
was  not  an  uncommon  occurrence  to  find  calculi  or  con¬ 
cretions  of  phosphate  of  lime,  mixed  with  the  silky 
bristles  of  the  grain,  in  the  alimentary  canal.  Somewhat 
similar  concretions  are  found  at  the  present  time  in  the 
bowels  of  horses  that  feed  too  freely  on  bran  or  grains. 
The  nutritive  value  of  oatmeal  is  shown  in  Tables  No.  3 
and  No.  4,  and  it  will  be  noticed,  that  although  it  is, 
weight  for  weight,  more  nutritive  than  wheaten  flour,  yet, 
considering  its  price,  it  is  not  so  economical. 

Rye  meal  is  the  chief  food  of  northern  nations,  and  was 
once  a  common  article  of  diet  with  ourselves.  It  forms 
the  dark-coloured  and  sour- tasting  bread  of  the  North  of 
Europe.  In  this  country  it  is  rarely  eaten  alone,  but  it  is 
mixed  with  about  twice  its  bulk  of  wheaten  flour,  forming 
what  in  many  places  is  called  maslin,  and  is  then  made 
into  bread.  The  nutritive  power  of  rye-meal  is  a  little 
less  than  that  of  flour,  and  the  proportion  of  the  nitro¬ 
genous  to  the  carbonaceous  constituents  is  as  1  to  9'4. 

(To  be  continued.) 
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The  British  Association. — The  arrangements  of  the 
British  Association  for  the  Advancement  of  Science  in 
connexion  with  its  Norwich  meeting  have  now  made  great 
progress.  The  first  general  meeting  will  be  held  in  a 
building  known  as  the  “  drill  hall,”  erected  for  the  local 
Volunteer  corps,  on  Wednesday,  the  19th  inst.,  when  the 
Duke  of  Buccleuch  will  resign  the  chair,  and  Dr.  Hooker, 
the  president  of  the  year,  will  assume  the  presidency  and 
deliver  an  address.  The  sedtional  meetings  will  be  held 
on  Thursday,  August  20;  Friday,  August  21  ;  Saturday, 
August  22  ;  Monday,  August  24  ;  and  Tuesday,  August  25. 
The  various  sections  will  hold  their  meetings  as  follows: — - 
Mathematical  and  physical  science,  Lady-lane  lecture- 


room  (president,  Professor  Tyndall)  ;  chemical  science, 
Chapel-in-the-Field  School  (president,  Professor  Frank- 
land) ;  geology,  Mr.  Noverre’s  room  (president,  Mr.  R.  A.  C. 
Godwin  Austen) ;  biology,  the  Friends’  Meeting  (president, 
the  Rev.  J.  M.  Berkeley)  ;  geography  and  ethnology,  St. 
Peter’s-hall  (president,  Captain  Richards)  ;  economic 
science  and  statistics,  in  the  Museum  (Mr.  S.  Brown, 
president  of  the  Society  of  Actuaries)  ;  and  mechanical 
science,  Free  Library  (president,  Mr.  G.  P.  Bidder,  C.E.). 
On  Thursday  evening,  August  20,  a  soiree  will  be  held  in 
St.  Andrew’s-hall,  and  on  the  following  evening  a  dis¬ 
course  will  be  delivered  in  the  drill-hall  by  the  Rev.  J. 
Ferguson,  F.R.S.,  on  “  the  Archaeology  of  Early  Buddhist 
Monuments.”  On  the  Monday  evening  a  discourse  will 
be  delivered  in  the  drill-hall  by  Mr.  W.  Odling,  on  “  Re¬ 
verse  Chemical  Adtions  and  on  the  Tuesday  evening 
there  will  be  another  soiree  in  St.  Andrew’s-hall.  The 
concluding  general  meeting  will  be  held  in  the  drill-hall 
on  Wednesday,  August  26. 

Sir  James  Y.  Simpson  on  Medical  Progress. — At 
the  close  of  the  ceremony  of  “capping”  the  medical 
graduates  of  the  University  of  Edinburgh,  on  Saturday,  Sir 
James  Simpson  delivered  an  address.  In  the  course  of 
his  remarks,  he  said: — -“A  most  extensive  field  for  new 
investigations  lies  temptingly  open  for  the  young  and 
ambitious  physician  in  the  almost  innumerable  series  of 
new  chemical  compounds  which  modern  organic  chemistry 
has  evolved.  Among  this  world  of  new  compounds  will 
probably  be  yet  detected  therapeutic  agents  more  diredt, 
more  swift,  and  yet  more  sure  in  their  adtion  than  any 
which  our  present  pharmacopoeias  can  boast  of.  It  may 
be,  also,  that  the  day  will  yet  come  when  our  patients 
will  be  asked  to  breathe  or  inspire  most  of  their  drugs 
instead  of  swallowing  them  ;  or  at  least  when  they  will 
be  changed  into  pleasant  beverages  instead  of  disgusting 
draughts  and  powders,  boluses,  and  pills.  But  that  day 
of  revolution  will  not  probably  be  fully  realised  till  those 
distant  days  when  physicians — a  century  or  two  hence — 
shall  be  familiar  with  the  chemistry  of  most  diseases  ; 
when  they  shall  know  the  exadt  organic  poisons  that 
produce  them,  with  all  their  exadt  antidotes  and  elimina- 
tories  ;  when  they  shall  look  upon  the  cure  of  some 
maladies  as  simply  a  series  of  chemical  problems  and 
formulae ;  when  they  shall  melt  down  all  calculi, 
necrosed  bones,  &c.,  chemically,  and  not  remove  them 
by  surgical  operations  ;  when  the  bleeding  in  amputations 
and  other  wounds  shall  be  stemmed,  not  by  septic  liga¬ 
tures  or  stupid  needles,  but  by  the  simple  application  of 
haemostatic  gases  dr  washes  ;  when  the  few  wounds  then 
required  in  surgery  shall  all  be  swiftly  and  immediately 
healed  by  the  first  intention  ;  when  medical  men  shall  be 
able  to  stay  the  ravages  of  tubercle,  blot  out  fevers  and 
inflammations,  avert  and  melt  down  morbid  growths, 
cure  cancer,  destroy  all  morbific  organic  germs  and 
ferments,  annul  the  deadly  influences  of  malaria  and 
contagions,  and  by  these  and  various  other  means 
markedly  lengthen  out  the  average  duration  of  human 
life  ;  when  our  hygienic  condition  and  laws  shall  have 
been  changed  by  State  legislation,  so  as  to  forbid  all 
communicable  diseases  from  being  communicated,  and 
remove  all  causes  of  sickness  that  are  removable  ;  when 
the  rapidly  increasing  length  of  human  life  shall  begin  to 
fulfil  that  ancient  prophecy,  “  the  child  shall  die  an 
hundred  years  old;” — when  there  shall  have  been 
achieved,  too,  advances  in  other  walks  of  life  far  beyond 
our  present  state  of  progress ;  when  houses,  shall  be  built  and 
many  other  kinds  of  work  performed  by  machinery,  and 
not  by  human  hands  alone  ;  when  the  crops  in  these 
islands  shall  be  increased  five  or  ten  fold,  and  abundance 
of  human  food  be  provided  for  our  increased  population 
by  our  fields  being  irrigated  by  that  waste  organic  refuse 
of  our  towns  which  we  now  recklessly  run  off  into  our 
rivers  and  seas  ;  when  man  shall  have  invented  means  of 
calling  down  rain  at  will ;  when  he  shall  have  gained 
cheaper  and  better  motive  powers  than  steam  ;  when  he 
shall  travel  from  continent  to  continent  by  submarine 
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railways,  or  by  flying  and  ballooning  through  the  air; 
and  when — to  venture  on  only  one  illustration  more — 
tiresome  graduation  addresses  shall  no  longer  require  to 
be  written  by  old  professors  nor  listened  to  by  young 
physicians.” 

Experiments  with  Dynamite. — This  new  blasting 
powder  is  meeting  with  flattering  success  in  the  hands  of 
miners  and  quarrymen.  The  following  account  of  some 
recent  interesting  experiments  by  the  inventor  himself, 
Mr.  Nobel,  of  Hamburg,  which  we  copy  from  the  Glasgow 
Journal ,  will  no  doubt  be  read  with  great  interest  at  this 
time.  The  experiments  took  place  in  Messrs.  Faill’s 
Ladywell  quarry,  and  in  the  presence  of  a  large  number 
of  civil  and  mechanical  engineers,  contractors,  and  quarry- 
men.  Mr.  Nobel  commenced  by  showing  the  dynamite 
itself  to  be  perfectly  safe  in  use,  by  cutting  a  cartridge  in 
two  and  burning  one  part,  holding  it  in  the  hand  all  the 
time.  The  other  half  was  shown  to  contain  explosive 
material  by  the  ordinary  mode  of  firing  it  by  percussion 
caps.  Another  experiment  illustrating  how  safely  it  might 
be  used  was  by  throwing  from  the  most  elevated  part  of 
the  quarry,  about  fifty  or  sixty  feet  high,  a  box  filled  with 
the  powder.  The  box  broke,  and  the  dynamite  was 
scattered  about,  but  no  explosion  followed  from  the  con¬ 
cussion.  Another  box,  equally  charged  in  the  same  way, 
was  burned  in  a  large  open  fire  kindled  on  the  ground, 
but  no  explosion  followed.  There  was  another  experiment 
to  illustrate  the  fadt  that  the  material  might  be  exploded 
without  enclosing  it  in  a  cartridge  case  or  any  confined 
place.  It  was  laid  on  the  end  of  a  plank,  and  the  per¬ 
cussion  cap,  on  the  end  of  a  fuse,  was  made  to  explode  in 
contadl  with  the  loose  powder.  The  plank  itself  was 
shattered  with  a  very  loud  report.  Its  power  as  a  blasting 
agent  was  tested  on  the  solid  whinstone  rock.  One  bore 
hole  was  made  in  the  face  of  the  rock,  fourteen  feet  deep, 
fifteen  feet  from  the  face  at  right  angles,  and  fifteen  feet 
from  the  surface  of  the  ground.  The  diameter  of  the  bore 
was  one  and  a  half  inch  at  bottom.  This  was  charged 
with  six  pounds  weight  of  the  dynamite,  and  filled  about 
four  feet  of  the  hole.  The  outer  portion  of  the  bore  hole 
was  stemmed  loosely  with  sand.  About  4,000  cubic  feet 
of  rock  were  actually  displaced,  and  perhaps  twice  as 
much  loosened.  Another  blast  was  made  at  the  bottom, 
on  the  face  of  the  quarry  wall,  nine  feet  six  inches  deep, 
and  about  one  inch  and  a*half  in  diameter  at  the  bottom, 
which  was  charged  with  six  pounds  of  dynamite ;  and 
this  in  what  the  foreman  of  the  quarry  had  selected 
as  the  strongest  rock  that  the  quarry  could  supply 
him.  The  rock  in  this  case  was  ruptured  from  the  bottom 
to  the  very  top,  between  forty  and  fifty  feet  in  height.  So 
thoroughly  was  it  broken  that  the  quarrymen  had  simply 
to  use  the  crowbars  to  remove  the  masses  of  rock.  The 
workmen  all  said  that  gunpowder  could  not  have  produced 
such  an  effedt.  The  utility  of  the  dynamite  for  distress 
signals  at  sea  was  tested  twice ;  in  the  first  case  with 
seven  ounces,  and  in  the  second  with  about  one  pound 
into  a  cartridge,  suspended  from  a  cord  stretched  across 
the  quarry.  On  both  occasions  the  report  was  very  loud, 
the  second  of  the  signals  being  heard  reverberating  into 
the  town.  The  power  of  the  dynamite  was  also  tested 
upon  masses  of  wrought  iron  successfully.  A  large  mass 
of  wrought  iron  was  fixed  vertically  in  the  ground,  the 
top  of  which  was  nine  inches  in  diameter,  and  distinctly 
convex.  About  five  pounds  of  dynamite  were  placed  upon 
the  top,  and  an  explosion  effedted.  The  result  was  the 
production  of  a  distindt  concavity,  and  an  increase  in 
diameter  of  nearly  three-quarters  of  an  inch,  and  ruptured 
all  over  the  surface.  In  order  to  show  the  applicability 
of  the  dynamite  for  charging  shells  to  be  used  with 
destructive  effect  upon  iron-clads  or  casemated  fortresses, 
a  wooden  cylinder  with  a  three-inch  bore  was  charged 
with  dynamite  and  laid  upon  the  side  horizontally.  Upon 
the  bottom  end  of  the  cylinder  was  tacked  a  disc  of  tin 
plate.  Opposite  the  tin  plate,  and  about  eighteen  inches 
from  it,  were  placed  two  pieces  of  boiler,  three-eighths 
of  an  inch  thick — being  a  cutting  from  some  plates 
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supplied  by  the  Parkhead  forge  for  Government  contradl. 
The  strength  of  it,  per  specification,  was  twenty-four  tons 
per  square  inch.  The  result  was  that  with  about  eight 
ounces  of  dynamite,  a  piece  of  tin  plate  was  projected 
through  both  pieces  of  boiler  plate.  Great  -satisfaction 
was  expressed  at  the  result  of  the  experiments,  both  by 
the  many  practical  persons  who  were  present  on  the 
ground  as  visitors,  and  by  the  proprietors  of  the  quarry 
and  their  workmen. — American  Journal  of  Mining. 
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Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the.  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  arniouneed  will  appear 
in  future  numbers  of  the  “  Chemical  News.”! 


Comptcs  Rendus. 

J  une  15, 1868. 

A.  Wurtz,  “On  a  new  Isomer  of  Amylic  Alcohol.”  SECCHr, 
“  Remarks  on  Prasmowski’s  Note  on  the  SpeCtrum  of  Brorsen’s 
Comet.”  A.  Tripier,  “  On  the  Use  of  Anaesthetics,  in  Attacks  of 
Hepatic  Colic.”  P.  de  Clermont,  “  On  a  new  Alcohol  isomeric  with 
Caprylic  Alcohol.”  A.  Gautier,  “  On  the  Carbylamines.”  E.  Filhol, 
“  Researches  on  Chlorophyl.”  A.  Scheurer-Kf.stner  and  C. 
Meunier,  “  Researches  on  the  Combustion  of  Coal  from  Saarbruck, 
Rhenish  Prussia.” 

June  22,  1868. 

P.  A.  Favre,  “Researches  on  Electrolysis”  (Continuation). 
P.  Desains,  “  On  the  Use  of  a  Pile  of  Plates  of  Rock  Salt  for  Obtain¬ 
ing  Polarised  Heat  in  Researches  on  Obscure  Radiation.”  J.  Jamin 
and  Roger,  “  On  the  Laws  of  Induction.”  Sidot,  “  On  the  Prepara¬ 
tion  of  Sulphides  of  Iron  and  Manganese.”  F.  Isambert,  “  Researches 
on  the  Dissociation  of  certain  Double  Chlorides  of  Ammonium.” 

June  29,  1868. 

Daubree,  “  Note  on  the  Author’s  Work  ‘  Synthetic  Experiments  on 
Meteorites.’  ”  Secchi,  “  On  the  SpeCtrum  of  Winnecke’s  New  Comet.” 
G.  Magnus,  “  On  the  Diathermancy  of  Chloride  of  Potassium.” 
L.  Dusart  and  E.  Pelouze,  “Contributions  to  the  Knowledge  of 
Phosphate  of  Lime.”  A.  Houzeau,  “On  the  Action  of  Iodide  of 
Potassium  on  Ether.”  C.  Wolf,  “On  the  SpeCtrum  of  Winnecke’s 
New  Comet.”  H.  Debray,  “  On  the  Vapour-Density  of  Calomel.” 
P.  Schutzenberger,  “  Researches  on  the  Action  of  Dry  Hypochlo- 
rous  Acid  Gas  on  a  Mixture  of  Iodine  and  Acetic  Anhydride.” 
Robinet,  “  On  the  Property  possessed  by  Oxygen  of  causing  Ignited 
Bodies  to  Flame.” 

Monatsbencht  der  Koniglich  Preussischen  Ahctdemie  der  Wissen- 

schaften  zu  Berlin. 

March,  1868. 

Magnus,  “  On  the  Polarisation  of  Heat  of  ioo°,  and  on  the  Oscilla¬ 
tions  which  accompany  the  Conduction  of  Heat.”  J.  C.  Poggendorff, 
“  On  a  Peculiar  Instance  of  the  EleCtric  Conductivity  of  Glass.” 
Hoffmann,  “  On  the  Composition  of  Persulphide  of  Hydrogen.” 

Sitzungsberichte  der  Kaiserlichen  Akademie  der  Wissenschaften  zu 
Wien.  (M athcmatisch-N atiirwissenschaftliche  Classe.) 

Division  2. 

January-February,  1868. 

W.  Reitz,  “  On  the  Passage  of  Cinnabar  through  the  Animal 
Body.”  E.  Mach,  “  On  the  Effect  of  Different  Modes  of  Lighting 
on  the  Apparent  Form  of  Objects.”  E.  Brucke,  “  On  the  Detection 
of  Ammonia  in  Animal  Fluids,  and  on  the  Behaviour  of  the  same  in 
some  of  its  Compounds.”  A.  Waszmuth,  “  On  the  Currents  in 
Secondary  Combinations  in  Voltaic  Batteries.”  J.  E.  de  Vry  and 

E.  Ludwig,  “A  Chemical  Investigation  of  the  Latex  of  Antiaris 
toxicaria .”  Rochleder,  “  Note  on  PeCtous  Substances.”  A.  Bauer 
and  E.  Klein,  “Note  on  the  Action  of  Tetra-chloride  of  Tin  on 
Amylic  Alcohol.”  R.  L.  Maly,  “  Researches  on  the  Colouring 
Matters  of  Bile.”  A.  Handl,  “  On  a  new  Method  of  Observing  Syphon 
Barometers.”  A.  Bauer  and  E.  Verson,  “  Contributions  to  the 
Knowledge  of  Benylene.”  E.  Hering,  “  Contributions  to  the  Know¬ 
ledge  of  the  Vitality  of  Blood  Corpuscles.” 

Bulletin  de  V Academic  Imperials  des  Sciences  de  St.  Petersbourg. 

March  7,  1868. 

P.  Alexeyeff,  “  Contributions  to  the  Knowledge  of  Azobenzide.” 

F.  Beilstein  and  A.  Kuhlberg,  “On  Isomeric  Dichlortoluols  and 
Trichlortoluols.”  De  Jacobi,  “  Report  on  the  various  Processes  for 
EleCtro-deposition  in  Use  at  J.  M.  van  Kempen’s  Works  at 
Voorschoten,  with  Particular  Reference  to  a  Method  of  Depositing  a 
Silver  Ornamental  Vase  in  a  Single  Piece.” 

Journal  fur  Praktische  Chemie. 

May,  1868. 

W.  L.  Clasen,  “  On  the  Action  of  Water  and  of  various  Neutral 
Saline  Solutions  on  Cane  Sugar.”  C.  Scheibler,  “Note  on  the 
Presence  of  MetapeCtic  Acid  in  Beetroot.”  J.  Lowe,  “  On  the  Forma¬ 
tion  of  Ellagic  Acid  from  Gallic  Acid.”  P.  Bolley,  “  A  Comparison 
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Patents — Notes  and  Queries . 


of  the  Hygroscopic  Properties  of  Raw  Silk  and  of  Silk  which  retains 
its  Coating  of  Natural  Gum.  On  the  Adulteration  of  ‘Tin  Salts.’ 
On  the  Quantitative  Estimation  of  the  Unsaponified  and  Neutral  Fat 
contained  in  Soaps.  Contributions  to  the  Knowledge  of  Curcuma. 
On  a  Green  Dye-stuff  from  the  Territory  of  Senegal,  West  Africa. 
On  Peroxide  of  Manganese  from  Romaneche,  Sabne-et-Loire,  France. 
On  some  Properties  of  Paraffin,  and  on  Paraffin  Baths.  On  Obtaining 
Gallic  Acid  and  Pyrogallic  Acid  from  the  Tannin  of  Sumach.  On  J. 
Fuchs's  Process  for  Estimating  Nitric  and  Nitrous  Acid  in  Water. 
On  E.  T.  Chapman’s  Remarks  on  Nessler’s  Test  for  Ammonia.  On 
the  Estimation  of  Potash  in  Alkaline  Solutions.  On  the  alleged  Dry¬ 
ness  in  Spaces  warmed  by  means  of  Hot  Air,  and  on  the  Circulation 
of  Air  under  such  Circumstances.”  Weselsky,  “  On  the  Preparation 
of  Double  Cyanides  of  Barium. 

June,  1868. 

F.  Goppelsroder,  “  On  a  Fluorescent  Substance,  derived  from 
Fustic,  and  on  the  Analysis  of  Fluorescent  Substances  in  general.” 
R.  L.  Maly,  “  Researches  on  the  Colouring  Matters  of  Bile.” 

Bulletin  de  la  Sociite  Chimique  de  Paris. 

June,  1868. 

E.  Bourgoin,  “  On  the  Electrolysis  of  Malic  Acid.  On  the  Elec¬ 
trolysis  of  Benzoic  Acid.”  E.  Fremy  and  Terreil,  “  On  a  General 
Method  for  the  Direct  Analysis  of  Vegetable  Tissues.”  Terreil,  “  On 
the  Action  of  Saline  Solutions  on  Minerals.”  A.  Descamps,  “  On  the 
Double  Cyanides  analogous  to  Ferrocyanides  and  Ferricyanides.” 
Berthelot  and  Jungfleisch,  “  Comparative  Researches  on  Per- 
chlorinated  Benzine,  Perchlorinated  Naphthaline,  and  Julin’s  Chloride 
of  Carbon.”  Berthelot,  “  On  the  Transformation  of  Dibasic  into 
Monobasic  Acids.  On  a  Modification  of  the  Author’s  new  Ther¬ 
mometer  for  measuring  High  Temperatures.  On  Pyrogenous  Hydro¬ 
carbons.”  M.  Galetti,  “  A  Simple  Method  of  Removing  Hydrochloric 
Acid  from  Commercial  Nitric  Acid.” 

Le  Technologiste. 

June,  1868. 

A.  Bance,  “  An  Improved  Process  for  Dyeing  Turkey  Red.’ 
Bernard,  “  On  the  same  Subject.”  A.  Cordier,  “  On  the  same  Sub¬ 
ject.”  W.  Schultze,  “  Researches  on  the  Formation  of  Ladtic  Acid 
during  the  Fermentation  of  Distillers’  Worts.”  “  A  Process  for  the 
Extraction  of  Silver  from  Black  Copper.”  Reichert,  “  On  Obtaining 
Magnesium  from  Carnallite.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2040.  E.  B.  Wilson,  Stockton-on-Tees,  Durham,  “Improvement 
in  furnaces.” — Petition  recorded,  June  24,  1868. 

2251.  J.  Dugnid,  jun.,  Glasgow,  N.B.,  “  Improvements  in  the 
manufacture  of  paper,  and  in  the  means  employed  therefor.” — July  17, 
1868. 

2261.  D.  Webster,  Southport  Gas  Works,  Lancashire,  “Certain 
improvements  in  the  manufacture  of  gas,  and  in  apparatus  connected 
therewith.” 

2265.  J.  Thomas,  Newcastle-on-Tyne,  “  Improvements  in  furnaces 
for  smelting  and  melting.”— -July  18,  1868. 

2277.  T.  G.  Green,  Church  Gresley  Pottery,  Derbyshire,  “  Im¬ 
provements  in  the  preparation  or  manufacture  of  a  composition  in¬ 
tended  to  be  used  in  the  manufacture  of  earthenware,  porcelain,  or 
vitreous  articles.” 

2278.  L.  Rose,  Leith,  Edinburgh,  “  An  improved  aerated  liquid,  or 
artificial  champagne.” — July  20,  1868. 

2289.  A.  A.  Wille,  Woodford,  Essex,  “  Improvements  in  bleaching 
or  extracting  the  colour  from  feathers.”— July  21,  1868. 

2293.  T.  Gibb,  Jarrow-on-Tyne,  Durham,  “Improvements  in  the 
treatment  of  metallic  ores  and  compounds.” 

2294.  G.  Martin,  Toadsmoor  Rock  Mills,  near  Stroud,  Gloucester¬ 
shire,  “  Improvements  in  the  manufacture  of  extract  wool,  and  in  the 
process  and  apparatus  employed  in  destroying  the  vegetable 
material  in  mixed  fabrics,  which  apparatus  is  applicable  for  other 
purposes.” 

2297.  S.  Langdale,  Newcastle-upon-Tyne,  “  Improvements  in  the 
preparation  of  artificial  manures.” — July  22,  1868. 

2314.  P.  Pearson,  Leeds,  “  Certain  improvements  in  the  treatment 
and  preparation  of  cocoa.” 

2321.  J.  Kilner,  Wakefield,  Yorkshire,  “  An  improved  method  of 
and  apparatus  for  manufacturing  glass.” — July  23,  1868. 

2329.  G.  A.  Thibierge,  Versailles,  France,  “  Improvements  in 
preserving  animal  and  vegetable  substances.” — July  24,  1868. 

INVENTION  PROTECTED  BY  THE  DEPOSIT  OF  A 
COMPLETE  SPECIFICATION. 

2440.  H.  A.  Bonneville,  Chaussee  d’Antin,  Paris,  “A  new  and 
improved  process  for  preserving  meat,  and  the  apparatus  connected 
therewith.”— A  communication  from  W.  Wiesmann,  Bonn,  Prussia.— 
Petition  recorded  August  4, 1868. 


NOTICES  TO  PROCEED. 

1010.  A.  B.  Wollaston,  Chislehurst,  Kent,  and  F.  Stanbridge, 
Llangarron,  Herefordshire,  “  Improvements  in  the  treatment  of  mixed 
fabrics,  and  in  the  separation  of  wool  from  cotton  and  other  substances 
contained  therein.” — Petition  recorded  March  21,  1868. 

1263.  A.  P.  Price,  Lincoln’s  Inn  Fields,  Middlesex,  and  J.  A. 
Wanklyn,  Finsbury  Circus,  “Improvements  in  the  preparation  and 
use  of  anesthetics.” — April  17,  1868. 

1336.  J.  Rogers,  Baxter  Road,  Islington,  “Improvements  in  the 
preparation  and  utilisation  of  certain  vegetable  and  bituminous 
products. ” — April  23,  1868. 

1630.  E.  P.  H.  Vaughan,  Chancery  Lane,  “  Improvements  in  the 
preparation  of  anhydrous  chlorides  by  means  of  sulphides  or  their 
elements." — A  communication  from  P.  Curie,  Bordeaux,  France. — • 
May  19,  1868. 

2048.  Rev.  H.  Highton,  M.A.,  Sussex  Square,  Brighton,  Sussex, 
“  Improvements  in  the  manufacture  of  artificial  stone  or  slate,  and  in 
colouring  the  same.” — June  25,  1868. 

2340.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  A 
new  or  improved  process  for  separating  the  zinc  from  the  argentiferous 
alloys  obtained  in  the  separation  of  silver  from  argentiferous  lead  by 
means  of  zinc,  and  improvements  in  the  furnaces  employed  for  that 
purpose.” — A  communication  from  H.  Roux,  Marseilles,  France.— 
July  25,  1868. 


NOTES  AND  QUERIES. 


Can  any  correspondent  of  the  Chemical  News  inform  “  Nindex” 
where  he  can  obtain  liquid  carbonic  acid,  and  the  price  of  the  same ; 
also,  where  he  can  obtain  second-hand  philosophical  apparatus  ? 

Lubricating  Composition. — In  reply  to  “  Aberkenfig,”  the  best 
lubricating  composition  for  heavy  work  is  a  mixture  of  railway  grease 
and  plumbago.  A  sailor  introduced  the  above  into  the  Portuguese 
navy  ;  it  proved  efficacious,  and  the  government  granted  him  a  pension. 
— Hirst,  Brooke,  &  Hirst. 

Gallipoli  Oil. — Expose  the  oil  to  light  and  air;  at  the  same 
time  allow  it  to  remain  perfectly  quiet  for  several  days — if  the 
oil  be  very  foul,  weeks  may  be  necessary.  It  is  a  mere  matter  of  time  ; 
the  oil  will  sure  to  become  clear  in  the  end — filtering  through  charcoal 
will  slightly  accelerate  the  operation;  There  are  no  dyes  used  in 
colouring  wool  that  will  permanently  stain  oil.  The  aniline  colours 
appear  at  first  to  colour  oil,  but  in  a  short  time  are  deposited,  and  the 
oil  is  as  clear  as  ever.  Query: — What  will  colour  oil  permanently, 
of  any  colour  or  shade,  alkanet  root  excepted  ? — S.  P. 

Separation  of  Earthy  Sulphates.— Prolonged  digestion  with  a 
solution  of  carbonate  of  ammonia  at  the  ordinary  temperature  will 
change  sulphates  of  strontia  and  lime  into  carbonates,  without  acting 
on  sulphate  of  baryta.  A  boiling  temperature,  or  the  employment  of 
carbonate  of  soda,  does  not  effect  so  complete  a  transformation.  The 
mixture  of  salts  so  obtained  should  be  finely  pulverised  and  well 
washed  in  cold  water  before  treatment  with  nitric  acid  ;  this  then 
dissolves  the  strontia  and  lime  and  leaves  the  sulphate  of  baryta. 
Neutral  lime  salts  treated  with  a  solution  of  arsenious  acid,  give  a 
precipitate  of  arsenite  of  lime  on  addition  of  ammonia.  Salts  of 
strontia  and  baryta  under  the  same  circumstances  give  no  precipitate. 
— F.  Wohler. 


TO  CORRESPONDENTS. 


L.  Pokorney. — We  are  acquainted  with  no  better  cement  for  iron 
than  the  well  known  mixture  of  iron  filings,  sulphur,  and  sal  ammoniac. 

Sea-Side.— A  short  account  of  the  chemistry  of  shells  appeared  in 
Brande’s  “  Manual.” 

H.  Swinstone. — The  cinnamon  stone  is  sometimes  used  as  a  gem. 
It  consists  essentially  of  a  silicate  of  lime  and  alumina,  containing  a 
little  iron. 

Manager,  G. — The  substitution  of  lime,  by  zirconia  in  the  oxyhy- 
drogen  light,  has  been  carried  out  by  the  . inventor,  M.  Caron,  on  a 
sufficiently  large  scale  to  show  its  entire  practicability.  The  expense 
of  zirconia  would  doubtless  diminish  as  soon  as  a  demand  arose  for 
it.  It  is  a  rare  earth  at  present  because  nobody  wants  it. 

Communications  have  been  received  from  Messrs.  Townsend  and 
Adams;  Louis  Pokorney ;  S.  Mellor  ;  Prof.  Heaton;  J.  T.  Dafter ; 
F.  A.  Aramayo  ;  W.  Leighton  ;  E.  Smith  ;  G.  Dutton  ;  F.  J.  Harker 
(with  enclosure)  ;  M.  A.  Baines  ;  Mawson  and  Swan  ;  Prentice  and 
Co. ;  J.  L.  Denman  ;  R.  W ardrop  ;  J.  Parry  ;  Rev.  B.  W.  Gibsone  ; 
Street  Bros. ;  J.  Noble  ;  J.  Bowing  ;  J.  Spiller  ;  Spottiswoode  and  Co. ; 
and  Dr.  Rdhrig. 

BOOKS  RECEIVED. 

Condensed  Temperance  Facts  for  Christians,  with  remarks  on  Ancient 
and  Modern  Wines  and  Malt  Liquors.  By  J.  Mackenzie,  M.D. 
London:  Triibner. 

Britain’s  Drawbacks.  By  Rev.  Professor  Kirk. 

Water,  its  Impurities  and  Purification.  By  the  London  and  General 
Water  Purifying  Company. 

Development  and  present  state  of  Dreher’s  Breweries.  Vienna, 
1868. 
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ON  THE  EXTRACTION  OF  OIL  BY  MEANS  OF 
SULPHIDE  OF  CARBON. 

By  M.  HEYL. 


A  new  and  interesting  process  for  the  extraction  of  oil  by 
means  of  sulphide  of  carbon  is  carried  out  on  a  large  scale 
at  the  manufactory  of  M.  E.  O.  Heyl,  at  Moabit,  near 
Berlin. 

With  respeCt  to  this  method,  the  annals  of  Prussian 
agriculture  contain  details  which  we  now  transcribe. 
An  oil  of  sufficiently  good  quality  for  successful  employ¬ 
ment  in  the  lubrication  of  machinery,  is  manufactured  at 
Moabit  at  the  daily  rate  of  2,570  kilogrammes  ;  its  residue 
forming  an  excellent  food  for  cattle.  When  more  or  less 
finely  ground,  the  latter  may  be  sent  off  in  sacks,  and 
requires  no  pulverisation  before  being  mixed  with  hard  or 
soft  water,  but  may  be  given  to  the  animals  at  once,  thus 
having  an  advantage  over  oil-cake.  The  oleaginous 
grain,  such  as  colza,  linseed,  or  mustard,  arrives  in  ships 
by  the  Spree,  and  is  raised  into  the  warehouse  by  a  per¬ 
petual  screw,  which  every  day  draws  up  into  the  manu¬ 
factory  the  necessary  quantity  for  the  work  (about  33 
hectolitres).  It  is  then  placed  by  a  lift  upon  a  sieve  com¬ 
prising  a  winnower,  and  thence  falls,  perfectly  clean,  into 
a  triturator,  the  movements  of  whose  cylinders  are  com¬ 
bined  in  such  a  way  as  to  tear  rather  than  bruise  it. 

After  this  preparation,  the  grain  passes  into  a  revolving 
cylinder  of  sheet  iron,  about  0*418  m.  in  diameter,  and 
heated  from  below,  whence  it  falls  after  desiccation  into 
eight  large  vats,  each  holding  878  hectolitres,  and  capable 
of  revolving  on  two  horizontal  axles. 

After  having  carefully  closed  the  vats  with  covers,  the 
sulphide  of  carbon  is  conducted  into  them  from  a  higher 
reservoir  ;  about  7,000  kilos,  being  required  for  the  daily 
manufacture,  of  which,  however,  only  28  kilos,  are  lost, 
that  is  to  say  about  4  per  cent.  From  the  bottom  of  the 
vat,  the  solution  of  oil  in  the  sulphide  of  carbon  trickles 
out  in  a  thread-like  manner,  and  becomes  clearer,  until  at 
last  the  sulphide  runs  quite  pure.  This  indicates  the 
precise  moment  when  the  seed  is  completely  deprived  of 
oil,  and  steam  is  then  substituted  for  the  sulphide,  of 
which  it  entirely  removes  all  traces. 

The  vats  are  now  uncovered  and  reversed,  in  order  to 
ejeCt  the  exhausted  matter,  which  is  taken  up  by  the  lifts 
and  passed  successively  through  three  mill-hoppers  heated 
fey  steam  ;  lastly,  it  is  again  ground,  when  it  forms  an 
alimentary  powder,  containing  5-3  per  cent  of  nitrogen, 
and  saleable  at  15*15  francs  the  hundred  kilos.  The 
mixture  of  oil  and  sulphide  of  carbon  extracted  from  the 
vat  washings  is  purified  with  steam,  distilled  twice,  and 
cooled  in  three  large  worms  passed  through  refrigerators. 
It  is  then  rectified,  which  renders  it  capable  of  employ¬ 
ment  in  new  operations,  after  being  restored  to  the 
original  reservoir.  The  trade  price  of  sulphide  of  carbon 
is  from  0*79  fr.  to  0*85  fr.  the  kilogramme,  but  costs  the 
manufactory  of  Moabit  rather  less,  as  it  is  made  on  the 
^premises.  The  oil  thus  obtained  is  sold  as  lamp  oil  after 
'being  deprived  of  colour  ;  and  by  submitting  it  to  a 
.chemical  process,  a  superior  oil  for  purposes  of  lubrication 
is  produced,  possessing  the  advantage  of  being  and  remain¬ 
ing  extremely  fluid.  Another  oil  is  also  manufactured, 
specially  adapted  to  the  lubrication  of  railway-carriage 
axles,  inspissating  at  a  very  low  temperature  only.  Four 
large  wrought-iron  reservoirs  of  7*416  cubic  metres  each 
hold  large  quantities  of  oil,  and  a  steam-engine  of 
12-horse  power,  with  two  boilers  and  a  pressure  of  two 
atmospheres,  give  all  the  power  and  steam  necessary 
for  operation,  transport,  &c.  The  daily  fabrication  of 


2,570  kilos,  only  requires  tfie  work  of  six  men  ;  and  the 
careful  analyses  of  MM.  Birner,  of  Regenwalde,  and 
Karsten,  of  Kiel,  could  only  find  in  the  residue  2  per  cent 
of  oil  and  7  per  cent  of  water,  whilst  in  the  residue  from 
the  common  method  of  pressing,-  g  per  cent  of  oil  and  15 
per  cent  of  water  were  discovered. 

The  question  has  been  much  discussed  as  to  whether 
colza  oil-cake  be  a  beneficial  food  for  cattle  ;  it  depends 
on  the  object  in  view.  The  experience  of  M.  Strengeld 
of  Tharand  proves  that  when  cattle  are  young  and  have 
not  attained  their  full  growth,  the  colza  oil-cake  is  advan¬ 
tageous,  as  the  growth  of  animals  requires  food  richer  in 
nitrogen  and  phosphoric  acid  than  in  fatty  matter ;  it  is 
also  beneficial  to  milch  cows.  For  fattening  cattle, 
aliments  richer  in  fatty  matter  are  preferable.  These 
remarks  will  explain  the  contradictory  opinions  held  by 
different  agriculturists. — { Preussische  Annalen  dev  Land - 
wirthschaft.) 


AIDE  MEMOIRE  FOR  SILICEOUS  FORMULAS, 
By  the  Rev.  B.  W,  GIBSONE,  M.A. 


Neglecting  the  recent  classification  by  Odling  of  the 
silicates  into  ortho-,  meta-,  §,  and  acid,  which  distribution, 
though  perhaps  more  philosophic,  does  not  readily  include 
some  cases  of  common  occurrence,  we  employ  the  well 
recognised  formula — 

^>M0,g,Si02  +  rR203,sSi02  +  £H20. 

This  general  type  may  be  made  to  embrace  almost  all 
the  known  earthy  silicates  (however  complicated  their 
composition)  by  giving  variations  to  its  constants. 

Here  M  denotes  Ca",  Mg",  Fe”,  Mn",  &c.,  or  K2,  Na2, 
metals  furnishing  a  protoxide,  and  R  stands  for  Fe'”,  Al'”, 
Cr”',  &c.,  metals  furnishing  a  sesquioxide,  the  law  of 
isomorphous  substitution  being  supposed  to  prevail. 

In  every  such  formula  five  numerical  constants—^,  q, 
r,  s,  t,- — have  to  be  recollected,  a  mental  exertion  almost 
intolerable  even  to^  those  most  versed  in  minerals  ;  yet 
examiners  (according  to  my  personal  experience)  some¬ 
times  call  upon  examinees  to  write  down  half  a  dozen 
such  in  a  single  sitting. 

While  strongly  deprecating  such  a  deplorable  mis¬ 
direction  of  students’  energies,  I  beg  to  submit  to  the 
latter  a  mode  of  surmounting  much  of  the  difficulty. 

Abstract  numbers  may  be  represented  by  consonant 
letters,  and  these  latter  may  then  be  grouped  by  aid  of 
vowels  into  intelligible  words  having  some  relation 
obvious  or  fanciful  to  their  original. 

Thus,  adopting  Howlett’s  system  of  memoria  technica, 


s 

or 

X 

.  D 

d 

or 

v  .  . 

6 

q 

or 

t 

.  1 

c 

or 

k  .  . 

7 

h 

or 

n  . 

.  2 

b 

or 

w  .  . 

8 

g 

or 

m  . 

•  3 

P 

or 

f  .  . 

9 

r 

or 

z  . 

•  4 

y 

•  0 

•  * 

10 

j 

or 

1  . 

•  5 

such  a  long  sequence  of  figures  as  59221  might  be  re¬ 
collected  by  the  word  elephant ,  or  92(10)75  by  physical, 
the  semiconsonant  y  being  combined  with  the  following 
consonant  to  form  the  symbol  of  any  number  from  10 
to  ig. 

The  following  lines — some  rational,  some  nonsensical — 
have  stood  the  test  of  a  few  years’  usage  among  my  pupils, 
and  contain  the  essentials  worth  remembrance,  viz.,  the 
oxygen  ratios  of  the  cpnstituents  in  the  commonest 
natural  siliceous  compounds.  In  explanation  I  may  add 
that  the  memorial  words  are  italicised,  and  occur  usually 
at  the  beginning  or  end  of  each  verse. 

Appended  also  are  brief  explanations  designed  to  add 
intelligibility  to  a  necessarily  incoherent  composition  ; 
they  will,  I  diffidently  hope,  include  some  fads  interesting 
to  mineralogical  students. 

The  atomic  weights  are  the  most  recent. 
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Action  of  Sulphurous  Acid  on  Compounds  of  Silver.  { CAuEgMusCtA2i NiSt 


Aluminous  Silicates. 

(1) .  German  calls  Garnet  Idocrase; 

(2) .  Man  makes  Staurolite  ;  grain  of  clay’s 

(3) .  (O  tcedium  di!)  debris  Felspar; 

(4) .  Rare  gaze  to  duped  eyes  Micas  are  ; 

(5) .  Heat  Topaz  and  its  tint  will  fade ; 

(6) .  Of  murder  Scapolite ’s  afraid 

(7) .  And  gLucy  Beryl  sweet  good  maid , 

(8) .  Trapezal  Leucite  brings  them  aid , 

(9) .  But  graver  Epidote  can’t  come  ; 

(10).  Pol’d  Tourmaline  is  set  in  gum. 

(1.)  Hausman  calls  Vesuvian  garnet  idocrase  ;  this,  the 
pyramidal  form;  is  isomeric  with  the  dodecahedral  or 
common  garnet,  3Ca0,2Si02  +  Al203,Si02. 

(2) .  Prismatic  staurolite,  Al203,Si02,  has  been  formed 
artificially  by  Deville,  who  passed  gaseous  SiF4  over 
alternate  layers  of  A1203  and  Si02. 

Kaolin  or  clay  in  its  pure  form  (as  got  from  St.  Austell, 
Cornwall)  Al203,2Si02  +  2H20  is  derived  from  the  dis¬ 
integration  of  Felspar  by  the  weather. 

(3) .  The  felspars  are  a  family  tedious  to  enumerate  ;  the 
member  here  quoted,  potassium  felspar  or  orthoclase,  is 
monoclinic,  the  rest  triclinic. 

v  (4).  The  deceptive  double  refradtion  of  the  micas  is  of  two 
kinds,  viz.,  uniaxal  in  Mgmica,  4Mg0,2Si02  +  Al203,2Si02 
and  biaxal  in  K  mica,  K20,3Si02  +  3Al203,3Si02. 

(5).  Topaz,  according  to  Sir  D.  Brewster,  contains  an 
organic  volatile  hydrocarbon  to  which  its  colour  is  due. 
To  a  similar  conclusion  tend  the  researches  of  Lewy, 
Kuhlmann,  Fournet  in  the  case  of  other  gems. 

Topaz,  2Al203,2Si02  +  A1^03,SiF4,  contains  a  variable 
amount  of  fluorine,  here  estimated  as  equivalent,  oxygen, 
viz.,  F4  =  02. 

(7) .  Beryl,  3G0,3Si02  +  Al203,3Si02,  is  a  source  of 
glucinum  and  its  sweet  (fkvKvq)  salts. 

(8) .  Th  etrapezohedron,  a  variety  of  the  icositetrahedron, 
is  named  by  Rose  leucitohedron  from  this  mineral’s  form. 

(10).  Tourmaline  is  eminently  polar  both  electrically 
and  optically ;  when  used  in  the  polariscope  it  may  be 
mounted  in  Canada  Balsam. 

Hydrated  Aluminous  Silicates. 

(1) .  Tune  maiden  Analcime  thy  feeble  lyre, 

(2) .  While  Mesotype  searches  the  mart  for  a  buyer. 

(3) .  Quid  ml  Dave  !  see  Stilbite’s  lustrous  fire  ; 

(4) .  The  zeolyte  Prehnite  ne'er  meant  to  proclaim 

(5) .  Them  dead  to  the  fame  of  frail  Chabazie’s  shame, 

(6) .  Nor  that  green-slate  became  for  Chlorite  our 

home  name. 

(1) .  Analcime  ( avaXia <r,  weak),  named  from  its  feeble 
eledtric  power. 

(2) .  Mesotype,  formerly  natrolite. 

(3) .  Stilbite’s  lustre  elicits  the  Latin  exclama¬ 

tion  of  wonderment. 

(5)  .  Hally  terms  this  fragile  and  beautiful  crystal  chabasie. 

(6) .  The  home  ox  trivial  name  of  chlorite  slate  is  green 
(fKojpor)  slate. 

Magnesian  Silicates. 

(1) .  Hail  Talc,  and  in  Magnesian  group 

(2) .  Gib  Steatite  a  part, 

(3) .  Never  smoke  Meerschaum,  or  the  croup 

(4) .  Will  hurt  Picrosmine’s  heart. 

(2). 

(5) .  Proud  Augite,  Pyroxene,  Hypersthene  queen 

(6) .  Has  three  titles,  but  Chrysolite  Olivine  none, 

(7) .  Substitutive  ferruginous  Serpentine  green , 

(8) .  And  tough  Amphibole,  Hornblende  will  finish 

lay  one. 

(1).  Talc,  4Mg05Si02. 

(3) .  Meerschaum,  2Mg0,3Si02  +  4H2O. 

(4) :  Picrosmine  ( irucpor ,  pungent,  007177,  odour)  has  an 
argillaceous  scent  when  moistened  ;  several  of  this  group 
also,  e.g ,,  steatite  or  soapstone,  are  undtuousto  the  touch. 

(7) .  A  trace  of  Fe  replaces  the  Mg  ip  serpentine,  pro¬ 
ducing  the  deep  green  and  red  tints. 


ON  THE  ACTION  OF  SULPHUROUS  ACID  ON 
COMPOUNDS  OF  SILVER. 

By  Professor  J.  S.  STAS. 

I  will  give  here,  generally,  the  observations  I  have  made 
on  the  adtion  which  sulphurous  acid  has  upon  silver  com¬ 
pounds,  according  as  the  acid  is  intadt  or  has  undergone 
a  decomposition. 

A  current  of  sulphurous  anhydride,  prepared  by  means 
of  the  combustion  of  sulphur  in  dry  air,  or  by  the  decom¬ 
position  of  sulphuric  acid  by  copper,  mercury,  carbon,  or 
wood,  produces  a  white  precipitate  of  sulphite  of  silver  in 
an  aqueous  solution  of  nitrate  or  sulphate  of  silver  ;  the 
liquid  remains  colourless.  A  solution  of  sulphurous  acid, 
newly  obtained  by  passing  the  anhydride  through  boiled 
water,  and  protected  from  the  action  of  the  light,  behaves 
like  the  anhydride.  The  sulphite  of  silver  produced,  kept 
from  the  light,  seems  to  me  to  keep  indefinitely  at  common 
temperatures  ;  but  under  the  influence  of  light,  or  of  an 
excess  of  sulphurous  acid,  it  changes  into  a  mixture  of  sul¬ 
phate  of  silver  and  metallic  silver. 

A  current  of  sulphurous  anhydride,  or  a  fresh  saturated 
aqueous  solution  of  this  anhydride  does  not  precipitate  sul¬ 
phite  of  silver  from  a  solution  of  nitrate  or  sulphate  of 
silver,  dissolved  in  water  acidulated  by  a  sufficient  quantity 
of  sulphuric  or  nitric  acid  ;  the  liquid  remains  colour¬ 
less.  In  complete  darkness,  the  liquid  may  even  be 
kept  for  a  long  time  at  ioo°  C.,  without  the  slightest  pre¬ 
cipitate  or  change  of  colour. 

A  solution  of  sulphurous  acid  in  pure  water,  whether 
boiled  or  not,  after  being  left  for  some  time  in  the  light, 
gives  a  grey  precipitate  with  sulphate  and  nitrate  of 
silver;  in  a  few  moments  the  supernatant  liquid  becomes 
successively  yellow,  brown,  and  black,  and  at  length 
throws  down  sulphide  of  silver. 

I  have  seen  such  a  solution  of  altered  sulphurous  acid, 
precipitate,  in  darkness,  metallic  silver  from  a  solution  of 
nitrate  or  sulphate  of  silver  in  dilute  sulphuric  acid,  and 
even  in  dilute  nitric  acid. 

It  is  therefore  seen  that,  under  certain  circumstances, 
a  solution  of  sulphurous  acid  will  adt  on  nitrate  and  sul¬ 
phate  of  silver  as  do  most  of  the  polythionic  acids,  which 
slowly  precipitate  sulphide  of  silver  from  solutions  of  these 
salts.  H.  Rose  has  already  noticed  that  sulphurous 
anhydride,  obtained  by  the  adtion  of  sulphur  on  binoxide 
of  manganese,  behaves  in  respedt  to  soluble  salts  of  silver 
differently  from  an  acid  produced  by  the  redudtion  of  sul¬ 
phuric  acid  with  mercury  or  copper,  even  after  having 
deposited,  by  sufficient  repose,  the  sulphur  which  it  may 
have  carried  over.  I  have  recognised  the  same  fadt,  but 
in  a  less  degree,  with  the  sulphurous  anhydride  obtained 
by  the  adtion  of  sulphur  on  sulphuric  acid.  In  fresh 
solution  they  both  behave  like  very  dilute  solutions  of 
pentathionic  acid  ;  they  precipitate  from  nitrate  of 
,  silver  a  mixture  of  sulphite,  sulphate,  and  sulphide  of  silver. 

The  same  difference  which  I  have  observed  in  the  adtion 
of  intact  and  altered  sulphurous  acid  on  nitrate  and  sul¬ 
phate  of  silver  dissolved  in  pure  water,  or  in  water 
acidulated  with  sulphuric  or  nitric  acid,  I  have  observed 
in  the  reducing  adtion  which  these  intadt  or  altered  acids 
exert  on  the  iodate,  bromate,  and  chlorate  of  silver.  At  a 
low  temperature,  and  in  perfect  darkness,  both  sulphurous 
anhydride  and  its  solution,  made  at  once  away  from  the 
light,  reduce  to  the  state  of  iodide,  bromide,  and  chloride 
the  iodate,  bromate,  and  chlorate  of  silver  suspended  in 
pure  water  or  in  water  acidulated  with  sulphuric  acid. 
Whatever  may  be  the  excess  of  sulphurous  anhydride,  or 
its  solution,  the  pale  yellow  iodide,  the  bromide,  still  paler 
sometimes,  and  dark  yellow  at  other  times,  and  the 
white  chloride  remain  absolutely  intadt,  and  all  their 
elements  remain  insoluble  for  an  indefinite  time,  if  these 
compounds  are  absolutely  withheld  from  diredt  or  indiredt 
solar  radiation.  We  may  even  raise  to  ioo°  C.,  and 
>  keep  for  a  long  time  at  this  temperature,  the  liquids  in 
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which  the  iodide,  bromide,  and  chloride  of  silver  rest  by 
the  side  of  the  sulphurous  acid,  without  their  experiencing 
the  least  alteration. 

The  liquid  in  which  the  iodide,  bromide,  or  chloride  of 
silver  is  precipitated,  contains  no  trace  of  iodhydric, 
bromhydric,  or  chlorhydric  acid.  On  the  other  hand,  under 
the  influence  of  light  and  sulphurous  acid,  the  iodide  of  silver, 
slowly  becomes  greyish ,  the  bromide  very  rapidly  becomes 
blackish,  and  the  chloride  very  rapidly  bluish  black  ;  in 
this  case  the  liquids  contain,  respectively,  iodhydric, 
bromhydric,  and  chlorhydric  acids.  When,  in  conse¬ 
quence  of  the  presence  of  air,  the  sulphurous  acid  has 
passed  to  the  state  of  sulphuric  acid,  the  iodide  of  silver 
which  had  become  grey  regains  its  yellow  colour,  as  the 
iodhydric  acid  brings  it  back  to  the  state  of  iodide,  and 
the  iodide  keeps  yellow  because  it  is  unalterable  by 
light  alone ,  whilst  the  blackish  bromide  and  the  bluish 
black  chloride  preserve  their  altered  condition.  Bromhy¬ 
dric  and  chlorhydric  acids  cannot  indeed  pass  to  the  state 
of  bromine  or  chlorine  under  the  influence  of  the  atmo¬ 
spheric  oxygen. 

Sulphurous  acid  which  has  undergone  spontaneous 
modification  behaves  quite  differently  with  iodate,  bromate, 
and  chlorate  of  silver.  Thus,  in  the  most  complete  dark¬ 
ness ,  it  transforms  iodate  of  silver  suspended  in  pure 
water  or  in  water  acidulated  with 'sulphuric  acid  into 
orange  iodide,  and  the  iodide,  after  having  been  washed 
with  water  and  treated  with  cyanide  of  ammonium  mixed 
with  cyanhydric  acid,  dissolves  with  separation  of  flocks 
of  sulphur,  and  even  of  sulphide  of  silver,  if  the  modifica¬ 
tion  of  the  sulphurous  acid  is  much  advanced.  In  the 
most  complete  darkness,  bromide  of  silver  suspended  in 
pure  water,  or  in  water  acidulated  with  sulphuric  acid, 
instantly  passes  to  the  state  of  yellow  bromide  under  the 
influence  of  the  modified  sulphurous  acid,  and  the  mother 
liquor  becomes  coloured  dark  yellow,  brown,  black,  and 
after  becoming  decolourised  by  standing,  contains  a 
notable  quantity  of  bromhydric  acid.  The  insoluble  pre¬ 
cipitate,  first  washed  with  water,  and  then  treated  with 
cyanide  of  ammonium  and  cyanhydric  acid,  leaves  much 
residue  of  sulphide  of  silver. 

Lastly,  in  the  most  perfect  darkness ,  chlorate  of  silver 
dissolved  in  pure  water  or  in  water  acidulated  with  sul¬ 
phuric  acid  is  changed,  under  the  influence  of  modified 
sulphurous  acid,  to  the  state  of  chloride  mixed  with  much 
sulphide  of  silver,  the  supernatant  liquid  containing  much 
hydrochloric  acid. 

Thus,  intact  sulphurous  acid  exerts  upon  iodate, 
bromate,  and  chlorate  of  silver  a  simple  reducing  adtion, 
whilst  modified  sulphurous  acid  exerts  at  the  same  time 
an  action  of  reduction  and  of  sulphuration  similar  to  most 
of  the  polythionic  acids. 


ON  THE  SPECTRUM  OF  COMET  II.,  1868.* 

By  WILLIAM  HUGGINS,  F.R.S. 

The  author  describes  the  appearance  of  the  comet  in  the 
telescope  on  June  22  to  consist  of  a  nearly  circular  coma, 
which  became  rather  suddenly  brighter  towards  the  centre, 
where  there  was  a  nearly  round  spot  of  light.  A  tail  was 
traced  for  nearly  a  degree. 

He  found  the  light  of  the  comet,  when  examined  with  a 
spedtroscope,  furnished  with  two  prisms  of  6o°,  to  be 
resolved  into  three  broad  bright  bands. 

The  brightest  band  commences  at  about  h,  and  extends 
nearly  to  f.  Another  band  begins  at  a  distance  beyond 
F,  rather  greater  than  half  the  interval  between  b  and  F. 
The  third  band  occurs  about  midway  between  D  and  E. 
In  the  two  more  refrangible  of  these  bands,  the  light  was 
brightest  at  the  less  refrangible  end,  and  gradually 
diminished  towards  the  other  limit  of  the  bands.  The 
least  refrangible  of  the  three  bands  did  not  exhibit  a 
similar  gradation  of  brightness. 


These  bands  could  not  be  resolved  into  lines,  nor  was  any 
light  seen  beyond  the  bands  toward  the  violet  and  the  red. 

The  measures  of  these  bands  are  given,  and  a  diagram 
of  their  appearance. 

The  author  found  this  cometic  spedtrum  to  agree  exadtly 
with  a  form  of  the  spedtrum  of  carbon  which  he  had 
observed  and  measured  in  1864.  When  an  induction 
spark,  with  Leyden  jars  intercalated,  is  taken  in  a  current 
of  olefiant  gas,  the  highly-heated  vapour  of  carbon  exhibits 
a  spedtrum  which  is  somewhat  modified  from  that  which 
may  be  regarded  as  typical  of  carbon.  The  light  is  of  the 
same  refrangibilities,  but  the  separate  strong  lines  are  not 
to  be  distinguished.  The  shading,  composed  of  numerous 
fine  lines,  which  accompanies  the  lines,  appears  as  an 
unresolved  nebulous  light. 

On  Jun.e  23  the  spedtrum  of  the  comet  was  compared 
diredtly  in  the  spedtroscope  with  the  spedtrum  of  the 
indudtion  spark  taken  in  a  current  of  olefiant  gas. 

The  three  bands  of  the  comet  appeared  to  coincide  with 
the  corresponding  bands  of  the  spedtrum  of  carbon.  In 
addition  to  an  apparent  identity  of  position,  the  bands 
in  the  two  spedtra  were  very  similar  in  their  general 
characters  and  in  their  relative  brightness. 

These  observations  were  confirmed  on  June  25. 

The  remarkably  close  resemblance  of  the  spedtrum  of 
the  comet  with  that  of  the  spedtrum  of  carbon  necessarily 
suggests  the  identity  of  the  substances  by  which  in  both 
cases  the  light  was  emitted. 

The  great  fixity  of  carbon  seems,  indeed,  to  raise  some 
difficulty  in  the  way  of  accepting  the  apparently  obvious 
inference  from  these  prismatic  observations.  Some  comets 
have  approached  sufficiently  near  the  sun  to  acquire  a  tem¬ 
perature  high  enough  to  convert  even  carbon  into  vapour. 

In  the  case  of  other  comets,  the  author  suggests  that  the 
difficulty  is  one  of  degree  only,  for  the  conditions  are  not 
known  under  which  even  a  gas  permanent  at  the  temperature 
of  the  earth  could  maintain  sufficient  heat  to  emit  light. 

The  author  states  that  some  phosphorescent  substances 
give  spedtra  which  are  discontinuous,  but  he  gives  reasons 
which  would  scarcely  permit  us  to  consider  cometary 
light  to  be  of  a  phosphorescent  charadter. 

The  spedtrum  shows  that  the  colour  of  this  comet  was 
bluish  green.  Considerable  difference  of  colour  has 
been  remarked  in  the  parts  of  some  comets.  Sir 
William  Herschel  described  the  head  of  the  comet 
of  1811  to  be  of  a  greenish  or  bluish-green  colour, 
while  the  central  point  appeared  of  a  ruddy  tint. 
The  same  colours  have  been  observed  in  other  comets. 
If  carbon  be  the  substance  of  some  comets,  this  substance, 
if  incandescent  in  the  solid  state,  or  reflecting,  when  in  a 
condition  of  minute  division,  the  light  of  the  sun,  would 
afford  a  light  which,  in  comparison  with  that  emitted  by 
the  luminous  vapour  of  carbon,  would  appear  yellowish 
or  approaching  to  red. 

The  author  refers  to  the  bearing  of  these  results  on 
certain  cometary  phenomena,  and  on  the  apparent  identity 
of  the  orbits  of  the  periodical  meteors  with  those  of  some 
comets. 


LIQUID  GLUE. 
By  M.  KNAFFL. 


This  useful  article,  which  is  employed  for  a  variety  of 
purposes,  as  mending  porcelain,  glass,  mother-of-pearl, 
&c.,  is  not  nearly  so  good  when  prepared  with  vinegar  and 
nitric  acid  as  that  obtained  by  the  following  process  : — 
Three  parts  of  glue  broken  into  small  pieces  should  be 
covered  with  eight  parts  of  water,  and  left  to  stand  for 
some  hours;  one-half  of  chlorhydric  acid  and  three-fourths 
of  sulphide  of  zinc  must  then  be  added,  and  the  whole  ex¬ 
posed  to  a  temperature  of  from  8i°  to  8g°  C.  during  ten  or 
twelve  hours.  The  compound  thus  obtained  does  not 
gelatinise  ;  it  only  needs  to  be  allowed  to  settle,  and  will  be 
found  a  most  useful  agent  for  joining  purposes.—(  Wocfow- 
schrift  des  Nieder-bsterreschicihen  Gcwerbe-vereins). 


*  Abstract  of  a  paper  communicated  to  the  Royal  Society,  July  2,  1868. 
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My  Lords,  Ladies,  and  Gentlemen, 

Thirty  years  will  to-morrow  have  elapsed  since 
I  first  attended  a  meeting  of  the  British  Association ; 
it  was  the  one  which  opened  at  Newcastle  on  the  20th  of 
August,  1838.  On  that  occasion  the  Council  of  the 
Association  resolved  to  recommend  to  Her  Majesty’s 
Government  the  despatch  of  an  expedition  to  the  Ant¬ 
arctic  regions,  under  the  command  of  Captain  James  Rep  ; 
and  it  was  from  Newcastle  that  I  wrote  to  my  friends 
announcing  my  resolve  to  accompany  it  in  whatever 
capacity  I  could  obtain  a  situation  amongst  its  officers. 
It  was  thus  that  my  scientific  career  was  first  shaped  ; 
and  it  is  to  this  expedition,  which  was  one  of  the  very 
earliest  results  of  the  labours  of  the  British  Association, 
that  I  am  indebted  for  the  honour  you  have  conferred  upon 
me,  in  placing  me  in  your  President’s  chair. 

If  I  now  look  back  with  pride  to  those  immediately 
following  years,  when  I  had  a  share,  however  small,  in 
the  discovery  of  the  Antarctic  Continent,  the  Southern 
Magnetic  Poles,  the  Polar  Barrier,  and  the  Ice-clad 
Volcanoes  of  Niterie  Land,  I  do  so  also  with  other  and 
far  different  feelings.  Thirty  years,  as  statisticians  tell 
us,  represent  the  average  duration  of  a  human  life  ;  I  need 
not  say,  that  as  measured  by  the  records  of  this  British 
Association,  a  human  lifetime  is  far  shorter  than  this  ;  for 
of  the  fourteen  officers  who  presided  over  us  in  1838  but 
two  remain — your  former  President  and  devoted  adherent 
for  thirty-five  years,  Sir  Roderick  Murchison,  who  de¬ 
livered  the  opening  address  on  that  occasion,  and  whose 
health,  I  regret  to  add,  prevents  his  attendance  at  this 
meeting;  and  your  faithful  and  ever-green  Secretary, 
Professor  Phillips,  upon  whose  presence  here  I  congratu¬ 
late  both  you  and  him. 

Again,  looking  back  beyond  thirty  years  ago,  in  the 
pages  of  your  records  I  find  those  to  have  been  halcyon 
years  for  Presidents  when  the  preparation  and  delivery  of 
the  addresses  devolved  upon  the  Treasurer,  Secretary,  or 
other  officers  than  the  President ;  and  that  in  faCt  presi¬ 
dential  addresses  date  from  the  first  meeting  after  that 
at  Newcastle.  Of  late  years  these  addresses  have  been 
regarded,  if  not  as  the  whole  duty  of  the  President, 
certainly  as  his  highest ;  for  your  sakes,  as  well  as  for 
my  own,  I  wish  this  were  not  so,  both  because  there  are 
amongst  your  officers  so  many  men  far  more  competent 
than  I  am,  and  because  I  believe  that  the  responsibility 
which  the  preparation  of  these  addresses  entails,  limits 
disadvantageously  your  choice  of  Presidents.  The  im¬ 
pression  is  very  prevalent  that  the  address  should  either 
be  a  scientific  tour  de  forces  philosophical  and  popular, 
or  a  resume  of  the  progress  of  one  or  more  important 
branches  of  science  ;  and  this  view  of  the  duty  has  greatly 
embarrassed  me,  inasmuch  as  I  am  unable  to  fulfil  either 
of  these  requirements.  On  various  occasions  during  the 
last  half-year  I  have  essayed  to  fulfil  the  wishes  of  my 
botanical  friends,  that  I  should  either  discuss  the  phe¬ 
nomena  of  the  vegetable  kingdom  in  their  relation  to 
collateral  sciences,  or  sketch  the  rise  and  progress  of 


Scientific  Botany  during  the  present  century,  or  a  portion 
of  it  ;  but  every  such  essay  has  been  quickly  frustrated 
by  the  pressure  of  official  duties.  Such  themes  require 
much  research,  much  thought,  and,  above  all,  some  con¬ 
tinuous  leisure,  during  which  the  whole  mind  may  be 
concentrated  on  the  method  of  treatment,  as  well  as  upon 
the  material  to  be  treated  of ;  and  this  leisure  was  incom¬ 
patible  with  the  discharge  of  my  duties  as  administrator 
of  a  large  public  department,  entailing  a  ceaseless 
correspondence  with  the  Government  offices  and  with 
botanical  establishments  all  over  the  globe.  And  I  do 
not  ask  your  indulgence  for  myself  alone,  for  there  are 
at  this  meeting  official  men  of  scientific  attainments,  who 
have  accepted  the  presidentships  of  sections,  but  who, 
on  leaving  their  posts  to  do  your  bidding,  drag  a 
lengthening  chain  of  correspondence  after  them,  and 
sacrifice  no  short  portion  of  those  brief  holidays  which 
are  allowed  to  public  officers.  After  all,  it  is  deeds,  not 
words,  that  we  want  from  them  ;  and  I  am  proud  to  find 
our  sections  presided  over  by  men  who  have  won  their 
spurs  in  their  respective  sciences,  and  who  will  wear  them 
in  the  chairs  they  occupy,  and  use  them  too,  if  needs 
must. 

For  my  own  part  I  propose  to  offer  you  some  remarks 
upon  several  matters  to  which  the  attention  of  your 
Council  was  directed  when  at  Dundee — and  then  upon 
some  of  the  great  advances  that  have  been  made  in 
Botany  during  the  last  few  years — this  will  infallibly  drag 
me  into  Darwinism  :  after  which  I  shall  allude  to  some 
matters  connected  with  that  dawning  science,  the  Early 
History  of  Mankind,  a  theme  which  will  be  a  distinguish¬ 
ing  collateral  feature  of  the  Norwich  Association.  If  in 
all  this  I  disappoint  you,  it  will  be  my  solace  to  hope  that 
I  may  thereby  break  the  fall  of  some  future  President, 
who,  like  myself,  may  have  all  the  will,  but  not  the  time, 
adequately  to  meet  your  great  expectations. 

Before  commencing,  however,  I  must  attend  to  ~a  cir¬ 
cumstance  which  cannot  but  be  uppermost  in  the  minds 
of  all  habitual  attendants  at  these  annual  gatherings — it 
is,  that  but  for  a  severe  accident,  there  would  have  been 
present  here  to-night  the  oldest  surviving,  and  indeed  the 
first  but  two  of  the  Presidents  of  the  British  Association  ; 
my  geological  friends  will  understand  to  whom  I  allude, 
as  that  Rock  of  Science  in  whom  age  and  the  heat  and 
shocks  of  scientific  controversy  have  wrought  no  meta¬ 
morphosis,  and  developed  no  cleavage  planes — a  man  of 
whom  both  Norwich  and  the  Association  are  proud — your 
Canon,  our  father,  Sedgwick. 

My  first  duty  as  President  is  the  pleasant  one  of  intro¬ 
ducing  to  you  the  members  of  the  International  Congress 
of  Pre-historic  Archaeology,  who  under  the  presidency  of 
Sir  John  Lubbock,  himself  a  master  of  this  branch  of 
knowledge,  open  their  third  session  to-morrow  in  this 
city.  The  researches  which  specially  occupy  the  attention 
of  the  Congress,  are  perhaps  the  most  fascinating  that 
ever  engaged  the  faculties  of  man  ;  and  pursued  as  they 
now  are  in  a  scientific  spirit,  and  in  due  subjection  to 
scientific  methods,  they  will  command  all  the  sympathy, 
and  their  meetings  will  receive  all  the  support  that  my 
fellow  members  of  the  British  Association  can  afford  to 
them.  And  there  is  one  way  in  particular  by  which  we 
can  show  our  goodwill  and  give  our  support, — and  it  is  so 
simple  that  I  hope  no  one  will  negleCt  it, — and  that  is,  that 
we  shall  all  call  at  their  official  residence  at  the  Free 
Library,  inscribe  our  names  in  their  books,  and  obtain 
cards  for  their  meetings. 

The  next  subject  which  I  have  to  bring  officially  before 
you  will  interest  the  members  of  the  Congress  no  less 
than  ourselves,  and  relates  to  the  aCtion  of  a  committee 
which  your  Council  appointed,  to  represent  to  the 
Secretary  of  State  for  India  “  the  great  and  urgent  im¬ 
portance  of  adopting  active  measures  to  obtain  reports  on 
the  physical  form,  manners,  and  customs  of  the  indigenous 
populations  of  India,  and  especially  of  those  tribes  which 
are  still  in  the  habit  of  erecting  Megalithic  monuments,” 
Upon  consideration,  the  committee  decided  that  it 
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would  be  better  in  the  first  instance,  to  diredtthe  attention 
of  the  Secretary  of  State  to  the  last-mentioned  tribes  only, 
both  because  the  whole  enquiry  was  so  vast,  and  because 
systematic  efforts  are  now  being  made  by  the  Indian 
Government  to  obtain  photographs  and  histories  of  the 
native  Indian  tribes.  Their  efforts  are,  as  regards  the 
photographs  obtained  in  India,  eminently  successful, 
which  renders  it  all  the  more  disappointing  that  the  de¬ 
scriptive  matter  appended  to  them  in  this  country,  and 
which  is  happily  anonymous,  is  most  discreditable  to  the 
authority  under  which  it  is  issued. 

It  will,  no  doubt,  surprise  many  here’ to  be  told  that 
there  exists,  within  300  miles  of  the  British  capital  of  India, 
a  tribe  of  semi-savages  who  habitually  eredt  dolmens, 
menares,  cysts,  and  cromlechs,  almost  as  gigantic  in  their 
proportions,  and  very  similar  in  appearance  and  con¬ 
struction,  to  the  so-called  Druidical  remains  of  Western 
Europe  ;  and  what  is  still  more  curious,  though  described 
and  figured  nearly  a  quarter  of  a  century  ago  by  Col.  Yule, 
the  eminent  oriental  geographer,  except  by  Sir  John 
Lubbock,  they  are  scarcely  alluded  to  in  the  modern 
literature  of  prehistoric  monuments.  In  the  Bengal 
Asiatic  Journal  for  1844,  you  will  find  Col.  Yule’s  descrip¬ 
tion  of  the  Khasia  people  of  East  Bengal,  an  Indo-Chinese 
race,  who  keep  cattle  but  drink  no  milk,  estimate  distances 
traversed  by  the  mouthfuls  of  pawn  chewed  en  route,  and 
amongst  whom  the  marriage  tie  is  so  loose,  that  the  son 
commonly  forgets  his  father,  when  the  sister’s  son  inherits 
property  and  rank.  Dr.  Thomson  and  I  dwelt  for  some 
months  amongst  the  Khasia  people,  now  eighteen  years 
ago,  and  found  Col.  Yule’s  account  to  be  corredt  in  all 
particulars.  The  undulatory  eminences  of  the  country, 
some  4,000  to  6,000  feet  above  the  level  of  the  sea,  are  dotted 
with  groups  of  huge  unpolished  squared  pillars,  and 
tabular  slabs,  supported  on  three  or  four  rude  piers. 

In  one  spot,  buried  in  a  sand  grove,  we  found  a  nearly 
complete  circle  of  menhies,  the  tallest  of  which  was  30  feet 
out  of  the  ground,  6  feet  broad,  and  2  feet  8  inches  thick  ; 
and  in  front  of  each  was  a  dolmen  or  cromlech  of  pro¬ 
portionately  gigantic  pieces  of  rock,  whilst  the  largest  slab 
hitherto  measured  is  32  feet  high,  15  feet  broad,  and  2  feet 
thick. 

Several  that  v/e  saw  had  been  very  recently  eredted,  and 
we  were  informed  that  every  year  some  are  put  up,  but 
not  in  the  rainy  season,  which  we  spent  in  the  country. 
The  method  of  removing  the  blocks  is  by  cutting  grooves, 
along  which  fires  are  lit,  and  into  which,  when  heated, 
cold  water  is  run,  which  causes  the  rock  to  fissure  along 
the  groove ;  the  lever  and  rope  are  the  only  mechanical 
aids  used  in  transporting  and  eredting  the  blocks.  The 
objedts  of  their  eredtion  are  various — sepulture,  marking 
spots  where  public  events  had  occurred,  &c.  It  is  a 
curious  fadt  that  the  Khasian  word  for  a  stone,  “  Man,” 
as  commonly  occurs  in  the  names  of  their  villages  and 
places,  as  that  of  Man,  Maen,  and  Men,  does  in  those  of 
Brittany,  Wales,  Cornwall,  &c. ;  thus  Mansmai  signifies 
in  Khasia  the  Stone  of  Oath — Mamloo,  the  Stone  of  Salt 
- — Manflong,  the  Grassy  Stone  ;  and,  just  as  in  Wales, 
Per  msen  maur  signifies  the  Hill  of  the  Big  Stone  ;  and  in 
Brittany  a  Macuhyr  is  a  Standing  Stone,  and  a  Dolmen 
a  Table  Stone,  &c. 

At  the  date  of  Colonel  Yule’s,  as  of  my  visit  to  these 
people,  our  intercourse  with  them  was  limited,  and  not 
always  friendly  ;  we  were  ignorant  of  their  language,  and 
they  themselves  far  from  communicative.  Of  late,  how¬ 
ever,  the  country  has  been  more  opened  up,  and  the  esta¬ 
blishment  of  a  British  cantonment  amongst  them  renders 
it  all  the  more  important  that  the  inquiry  into  their  origin 
language,  beliefs,  customs,  &c.,  should  be  followed  up 
withont  delay.  This  will  now  be  done,  thanks  to  your 
representations,  and  I  cannot  doubt  but  that  it  will  throw 
great  light  upon  that  obscure  and  important  branch  of 
Prehistoric  Archaeology,  the  Megalithian  monuments  of 
Western  Europe. 

The  Council  of  the  Association,  upon  the  recommenda¬ 

tion  of  the  Biological  Sedtion,  appointed  a  committee  to 
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report  upon  the  subjedt  of  the  government  of  the  Natural 
History  colledtions  of  the  British  Museum,  which  resulted 
in  a  deputation,  who  represented  to  the  Prime  Minister, 
in  the  name  of  the  Council : — that  it  was  desirable  that 
these  colledtions  be  placed  under  the  control  of  a  single 
officer,  who  should  be  diredtly  responsible  to  a  Minister 
of  the  Crown  ;  and  that  this  opinion  was  shared  by  an 
overwhelming  majority  of  British  naturalists.  The  reasons 
stated  were,  that  there  appeared  no  reason  why  the 
national  colledtions  of  Natural  History  should  be 
administered  in  a  way  different  from  that  which  was 
found  applicable  to  the  Royal  Gardens  and  Botanical 
colledtions  at  Kew,  the  Museum  of  Pradtical  Geology,  and 
the  Royal  Observatory  at  Greenwich, — and  that  the  inter¬ 
position  of  any  board  or  committee  between  the  super¬ 
intendent  of  the  colledtions  and  the  Government  must 
interfere  with  the  responsibility  of  the  superintendent  and 
the  efficient  control  of  the  Minister. 

It  was  not  for  the  first  time  that  this  subjedt  had  been 
brought  before  Her  Majesty’s  Government,  and  indeed 
before  the  self-same  Prime  Minister  ;  for,  ten  years 
previously  a  few  naturalists,  consisting  of  Messrs.  Bent- 
ham,  Bush,  Darwin,  Huxley,  Dr.  Carpenter,  and  myself, 
together  with  the  late  Professors  Lindley,  Henslow, 
Harvey,  and  Henfrey,  presented  a  memorial  to  Mr. 
Disraeli,  then,  as  now,  Prime  Minister,  embodying  pre¬ 
cisely  the  same  views  as  to  the  government  of  the  Natural 
History  Department  of  the  British  Museum,  together  with 
a  scheme  for  the  administration  of  the  whole  Metropolitan 
Natural  History  colledtion,  Geological  and  Botanical ; 
and  I  have  only  to  add,  regarding  this  document,  that  the 
surviving  memorialists  have  not,  during  the  ten  inter¬ 
vening  years,  found  reason  to  alter  the  views  therein 
expressed  on  any  vital  point. 

Of  the  objections  to  the  present  system  of  government 
by  trustees,  some  of  the  most  grave  have  been  stated  by 
Mr.  Andrew  Murray  in  a  communication*  made  to  the 
Biological  Sedtion  at  Dundee ;  to  which  I  would  only 
add,  that  though  the  Zoological  colledtions  are  the  finest 
in  the  world,  and  the  Geological  and  Palasontological  of 
prodigious  extent  and  value,  there  are  of  the  foi'ty-five 
trustees,  only  three  who  have  any  special  knowledge 
whatsoever  of  the  branches  of  science  these  colledtions 
illustrate  ;  that  since  Sir  Joseph  Banks’  death,  nearly 
half  a  century  ago,  no  botanist  has  ever  been  appointed  a 
trustee,  though  the  Banksian  Herbarium  and  Botanical 
Library,  then  amongst  the  most  valuable  in  Europe,  were 
left  by  their  owner  to  the  nation,  and,  in  fine,  that  the 
interests  of  Botany  have  by  their  trustees  been  greatly 
negledted. 

Much  as  has  been  written  upon  the  uses  of  museums,  I 
believe  that  the  subjedt  is  still  far  from  being  exhausted, 
for,  in  the  present  state  of  education  in  this  country,  these 
appear  to  me  to  afford  the  only  means  of  efficiently  teach¬ 
ing  to  schools  the  elements  of  Zoology  and  Physiology. 
I  say  in  the  present  state  of  education,  because  I 
believe  it  will  be  many  years  before  we  have 
schoolmasters  and  schoolmistresses  trained  to  teach 
these  subjedts ;  and  many  more  years  before  either 
provincial  or  private  schools  will  be  supplied  with  such 
illustrative  specimens  as  are  essential  for  the  teacher’s 
purposes. 

Confining  myself  to  the  consideration  of  provincial  and 
local  museums,  and  their  requirements  for  educational 
purposes,  each  should  contain  a  series  of  specimens 
illustrating  the  principal  and  some  of  the  lesser  divisions 
of  the  animal  and  vegetable  kingdoms,  so  disposed  in 
well  lighted  cases  as  that  an  inquiring  observer  might 
learn  therefrom  the  principles  upon  which  animals  and 
plants  are  classified,  the  relations  of  their  organs  to  one 
another  and  to  those  of  their  allies,  the  functions  of  those 
organs  ;  and  other  matters  relating  to  their  habits,  uses, 
and  place  in  the  economy  of  nature.  Such  an  arrange¬ 
ment  has  not  been  carried  out  in  any  museum  known  to 

1  *  Report  for  1867.  Transactions  of  Sections,  p.  95. 
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me,  though  partially  attained  in  that  at  Ipswich;  it  re¬ 
quires  some  space,  many  pictorial  illustrations,  magnified 
views  of  the  smaller  organs  and  their  structure,  and  copious 
legible  descriptive  labels,  and  it  should  not  contain  a 
single  specimen  more  than  is  wanted.  The  other  require¬ 
ments  of  a  provincial  museum  are,  complete  collections 
of  the  plants  and  animals  of  the  province,  which  should 
be  kept  entirely  apart  from  the  instructional  series,  and 
from  everything  else. 

The  curator  of  the  museum  should  be  able  to  give 
elementary  demonstrations  (not  lectures,  and  quite  apart 
from  any  powers  of  lecturing  that  he  may  possess)  upon 
this  classified  series,  to  schools  and  others,  for  which  a 
fee  should  be  charged  and  go  to  the  support  of  the  insti¬ 
tution.  And  the  museum  might  be  available  (under 
similar  conditions  of  payment)  for  lectures  and  other  de¬ 
monstrations. 

Excellent  manuals  of  many  branches  of  Geology  are 
now  published,  which  are  invaluable  to  the  advanced 
student  and  demonstrator;  but  from  which  the  schoolboy 
recoils  who  would  not  refuse  to  accept  objects  and  pic¬ 
tures  as  memory’s  pegs  on  which  to  hang  ideas,  facts,  and 
hard  names.  To  schoolboys,  skeletons  have  often  a 
strange  fascination,  and  upon  the  structure  of  these  and 
the  classification  of  the  vertebrata  much  depends.  What 
boy  that  had  ever  been  shown  their  skulls  would  call  a 
seal  or  porpoise  a  fish,  or  believe  a  hedgehog  could  milk 
cows  ?  as  I  am  told  many  boys  in  Norfolk  and  Suffolk  (as 
elsewhere)  do  believe  implicitly. 

A  series  of  illustrated  specimens,  occupying  some  5,800 
feet  of  wall  space,  would  give  at  a  glance  a  connected 
and  intelligible  elementary  view  of  the  classification  and 
structure  of  the  whole  animal  kingdom  ;  it  would  stand 
in  the  same  relation  to  a  complete  museum  and  systcma 
natures,  as  a  chart  on  which  the  principal  cities  and 
coast-lines  are  clearly  laid  down,  does  to  a  map  crowded 
with  undistinguishable  details. 

Much  of  the  utility  of  museums  depend  on  two  con¬ 
ditions  often  strangely  overlooked,  viz.,  their  situation 
and  their  lighting  and  interior  arrangements.  The  pro¬ 
vincial  museum  is  too  often  huddled  away  almost  out  of 
sight  in  a  dark,  crowded,  and  dirty  thoroughfare,  where 
it  pays  dear  for  ground-rents,  rates,  and  taxes,  and  cannot 
be  extended ;  the  objeCt,  apparently,  being  to  catch 
country  people  on  market  days.  Such  localities  are  fre¬ 
quented  by  the  townspeople  only  when  on  business, 
and  when  they  consequently  have  no  time  for  sight¬ 
seeing.  In  the  evening,  or  on  holidays,  when  they  could 
visit  the  museum,  they  naturally  prefer  the  outskirts  of 
the  town  to  its  centre. 

Hence,  too,  the  country  gentry  scarcely  know  of  the 
museum’s  existence  ;  and  I  never  remember  to  have  heard 
of  a  provincial  museum  that  was  frequented  by  schools, 
but  rather  the  contrary.  I  do  not  believe  that  this  arises 
from  indifference  to  knowledge  on  the  part  of  the  upper 
classes  or  of  teachers,  but  to  the  generally  uninstruc- 
tive  nature  of  the  contents  of  these  museums,  and  their 
uninviting  exterior  and  interior. 

There  are  plenty  of  visitors  of  all  classes  to  the  mu¬ 
seums  at  Kew,  despite  the  outer  attractions  of  the 
gardens,  and  I  know  no  more  pleasing  sight  than  these 
present  on  a  Sunday  and  Monday  afternoon,  when  crowded 
by  intelligent  visitors,  directing  their  children’s  attention 
to  the  ticketed  objects  in  the  cases. 

The  museum  should  be  in  an  open  grassed  square  or 
park,  planted  with  trees,  in,  or  in  the  outskirts  of, 
the  town,  a  main  object  being  to  secure  cleanliness,  a 
cheerful  aspect,  and  space  for  extension.  Now,  vegeta¬ 
tion  is  the  best  intercepter  of  dust,  which  is  injurious  to 
the  specimen  as  well  as  unsightly,  whilst  a  cheerful 
aspect  and  grass  and  trees  will  attraCt  visitors,  and  espe¬ 
cially  families  and  schools. 

If  the  external  accessories  of  provincial  museums  are 
bad,  the  internal  are  often  worse ;  the  rooms  are  usually 
lighted  by  windows  on  one  side  only,  so  that  the  cases 
between  the  walls  are  dark,  and  those  opposite  the  window 


reflect  the  light  when  viewed  obliquely,  and  when  viewed 
in  front  the  visitor  stands  in  his  own  light.  For  provin¬ 
cial  museums,  when  space  is  an  objeCt,  there  is  no  better 
plan  than  rectangular  long  rooms,  with  opposite  win¬ 
dows  on  each  side,  and  buttress  cases  projecting  into  the 
room  between  each  pair  of  windows.  This  arrangement 
combines  economy  of  space  with  perfect  illumination,  and 
affords  facilities  for  classification. 

In  respeCt  of  its  Natural  History  collections  the  position 
of  the  British  Museum  appears  to  me  to  be  a  disadvan¬ 
tageous  one  ;  it  is  surrounded  by  miles  of  streets,  including 
some  of  the  principal  Metropolitan  thoroughfares,  which 
pour  clouds  of  dust  and  the  product  of  coal  combustion 
into  its  area  day  and  night ;  and  I  know  few  more  dis¬ 
appointing  sights  to  me  than  its  badly-lighted  interior 
presents  on  a  hot  and  crowded  public  holiday,  when  whole 
families  from  London  and  its  outskirts  flock  to  the  build¬ 
ing.  Then  young  and  old  may  be  seen  gasping  for  fresh 
air  in  its  galleries,  with  no  alternative  but  the  hotter  and 
dustier  streets  to  resort  to.  How  different  it  would  be 
were  these  collections  removed  to  the  townward  end  of 
one  of  the  great  parks  ?  where  spacious  and  well-lighted 
galleries  could  be  built,  amongst  trees,  grass,  and 
fountains  ;  and  where  whole  families  need  not  any  more 
be  cooped  up  for  the  day  in  the  building,  but  avail  them¬ 
selves  of  the  fresh  air  and  its  accessories  at  the  same  time 
as  they  profit  by  the  collection. 

My  remarks  on  the  British  Museum  convey  no  re- 
refleCtion  on  the  able  officers  who  have,  in  so  short  a  time, 
formed  this  wonderful  collection.  The  late  Mr.  Lawrence, 
in  his  leCture  in  1815,  congratulates  his  audience  on  the 
formation  of  a  zoological  collection  having  been  just 
determined  upon  ; — in  1838,  when  I  first  knew  the  Museum 
in  Old  Montague  House,  I  was  told  it  ranked  about  the 
sixth  in  Europe — now,  and  for  some  years  past,  it  has 
been  considered  to  be  the  finest  in  the  world.  This  is 
due  to  the  energy  and  ability  of  the  keepers  and  curators, 
and,  in  mentioning  them,  I  would  wish  to  pay  a  passing 
tribute  to  the  merits  of  the  venerable  Dr.  Gray,  who  has 
devoted  his  life  to  the  development  of  the  Zoological  de¬ 
partment  with  a  singleness  of  purpose,  liberality,  and 
zeal  that  are  beyond  all  praise. 

At  the  time  when  Old  Montague  House  contained  the 
National  Collections,  there  was  but  one  museum  in  the 
Metropolis  in  which  the  naturalist  could  study  to  much 
purpose ;  this  was  the  Hunterian  (of  the  Royal  College  of 
Surgeons),  then  under  the  superintendence  of  the  late  Mr. 
Clift  and  of  Professor  Owen,  the  friend  of  my  early  youth 
when  preparing  myself  to  accompany  the  Antarctic  Ex¬ 
pedition,  and  who  instructed  me  in  the  use  of  that  now 
unrivalled  series  of  catalogues  that  owed  so  much  to 
himself.  From  the  Museum  of  the  Royal  College  of 
Surgeons,  the  national  and  provincial  museums  of  England 
have  much  to  learn  and  to  copy,  and  thanks  to  the 
wisdom  and  munificence  of  the  council  of  the  college,  and 
to  the  zeal  and  ability  of  the  present  conservator,  Mr. 
Flower,  it  retains  the  position  it  attained  thirty  years  ago, 
of  being  the  best  and  richest  institution  of  the  kind  in 
Europe.  / 

In  my  own  special  science  the  greatest  advances  that 
have  been  made  during  the  last  ten  years  have  been  in 
the  departments  of  Fossil  Botany,  and  Vegetable 
Physiology. 

In  the  past  history  of  the  globe,  two  epochs  stand 
prominently  out — the  carboniferous  and  the  miocene — 
for  the  abundant  material  they  afford,  and  the  light  they 
consequently  throw  on  the  early  conditions  of  the 
vegetable  kingdom.  Why  plants  should  have  been  so 
much  more  lavishly  preserved  during  these  than  during 
some  of  the  intervening  or  earlier  epochs  we  do  not 
rightly  know  ;  but  the  comparative  poverty  of  the  floras 
of  these  latter  is  one  amongst  the  strongest  evidences  of 
the  imperfection  of  the  Geological  record. 

Our  knowledge  of  coal  plants,  which,  since  the  days 
of  Sternberg,  Brongnart,  and  Lindley  and  Hutton,  has 
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been  chiefly  advanced  by  Goeppert  and  Unger  on  the 
Continent,  and  by  Dawson  in  Canada,  has  received  very 
important  accessions  of  late  through  the  untiring  energy 
of  Mr.  Binney,  of  Manchester,  who  has  devoted  nearly 
thirty  years  to  the  search  for  those  rarely  found  specimens 
which  exhibit  the  internal  structure  of  the  plant.  His 
elaborate  descriptions  of  the  most  abundant,  and,  till  his 
researches,  the  least  understood  plant  of  the  coal  measures, 
Catamites,  has  just  appeared  in  the  memoirs  of  the 
Palaeontographical  Society  ;  and  some  of  Mr.  Binney’s 
materials  having  also  formed  the  subject  of  a  very  recent 
and  valuable  paper  by  Mr.  Carruthers,  of  the  British 
Museum,  I  may  quote  their  joint  results  as  one.  These 
show  that  Calamites  is  an  adtual  member  of  the  existing 
family  of  Equisetaceas,  which  contained  previously  but 
one  genus,  that  of  the  common  mare’s  tails  of  our  river- 
banks  and  woods  ;  as  also,  that  nearly  a  dozen  other 
genera  of  coal  measures  plants  may  be  referred  to  it. 
This  affinity  of  Calamites  had,  indeed,  been  guessed  at 
before,  and  the  genera  now  referred  to  it,  having  been 
founded  on  mere  fragments,  were  always  doubtful ;  but 
the  value  of  these  positive  identifications  is  none  the 
less  on  these  accounts.  It  may  hereafter  prove  of  some 
significance  that  these  Calamites,  which,  in  the  coal 
epoch,  assumed  gigantic  proportions,  and  presented 
multitudinous  forms  and  very  varied  organs  of  growth, 
are  now  represented  by  but  one  genus,  differing  most  re¬ 
markably  from  its  prototype  in  size  and  the  simplicity 
and  uniformity  of  its  vegetable  organs. 

Passing  to  the  tertiary  times,  the  labours  of  Count 
Saperta  in  France,  of  Gaudin  and  Strozzi,  and  of  Masso- 
longli  in  Italy,  of  Lesquereuxfin  America,  and  above  all  of 
Heer  in  Switzerland,  have  within  the  last  ten  years 
accumulated  in  vast  number  of  species  of  fossil  plants, 
and  if  the  determination  of  the  affinities  of  the  majority 
are  dependable,  they  prove  the  persistence  throughout  the 
tertiary  strata  of  many  interesting  families  and  genera, 
and  the  rarity  of  others  than  these.  Here,  however,  much 
value  cannot  be  attached  to  negative  evidence.  Almost 
the  only  available  materials  for  determining  the  affinities 
of  the  vast  majority  of  these  tertiary  plants  are  their 
mutilated  leaves,  and,  unlike  the  bones  of  vertebrate 
animals,  and  the  shells  of  molluscs,  the  leaves  of  individual 
plants  are  extremely  variable  in  all  their  characters. 
Furthermore,  the  leaves  of  plants  of  different  natural 
families,  and  of  different  countries,  mimic  one  another  to 
such  a  degree,  that  in  the  case  of  recent  flowers,  every 
botanist  regards  these  organs  as  most  treacherous  guides 
to  affinity.  Of  the  structural  characters  which  are  drawn 
from  the  internal  organs  of  plants,  and  especially  from 
their  fruit,  seeds,  and  flowers,  few  traces  are  to  be  found 
in  the  fossils,  and  yet  it  is  from  them  exclusively  that  the 
position  of  a  recent  plant  in  the  vegetable  kingdom  can 
be  certified.  An  instructive  instance  of  over-reliance  on 
leaves,  and  perhaps,  too,  on  unperceived  ideas,  happened 
not  long  ago  to  a  palaeontologist  of  such  distinguished 
merit  that  his  reputation  cannot  suffer  from  an  allusion 
to  it.  In  the  course  of  his  labours  over  some  imperfect 
specimen  from  a  most  interesting  locality,  he  referred 
these  associated  impressions  of  fossil  leaves  to  three 
genera,  belonging  to  as  many  different  families  of  plants, 
and  was  thus  helped  to  what  would  have  been  some 
important  conclusions  as  to  the  vegetation  of  the  period 
in  which  they  were  deposited.  A  subsequent  observer, 
who  was  a  botanist  but  not  a  palaeontologist,  declares 
these  three  supposed  genera  to  be  the  three  leaflets  of  one 
leaf  of  one  plant,  and  this  the  common  blackberry,  which 
still  grows  on  the  spot.  Which  of  the  two  is  right, 

I  do  not  say ;  the  faCt  shows  to  what  opposite  con¬ 
clusions  different  observers  of  the  same  fossil  materials 
may  be  led. 

In  this  most  unreliable  of  sciences — Fossil  Botany — 
we  do  but  grope  in  the  dark ;  of  the  thousands  of  objects 
we  stumble  against,  we  here  and  there  recognise  a  likeness 
to  what  we  have  elsewhere  known,  and  rely  on  external  j 


similitude  for  a  helping  hand  to  its  affinities  ;  of  the  great 
majority  of  specimens  we  know  nothing  for  certain,  and  of 
no  small  proportion  we  are  utterly  ignorant. 

If,  however,  much  is  uncertain,  all  is  not  so,  and  the 
science  has  of  late  made  sure  and  steady  progress,  and 
developed  really  grand  results.  Heer’s  labours  on  the 
miocene  and  pliocene  floras  especially  are  of  the  highest 
value  and  interest ;  his  conclusions  regarding  the  flower 
of  the  Bovey  Tracy  coal  beds  (for  the  publication  of  which, 
in  a  form  worthy  of  their  value  and  of  their  author’s 
merit,  we  are  indebted  to  the  wise  liberality  of  Miss 
Burdett  Coutts)  are  founded  on  a  sufficient  number  of 
absolute  determinations  ;  and  his  more  recent  Flora 
Fossilis  Arctica,  threatens  to  create  a  revolution  in  Ter¬ 
tiary  Geology.  In  this  latter  work,  Professor  Heer  shows, 
on  apparently  unassailable  evidence,  that  forests  of 
Austrian,  American,  and  Asiatic  trees  flourished  during 
miocene  times  in  Iceland,  Ardtic  Greenland,  Spitzbergen, 
and  the  Polar  American  Islands,  in  latitudes  where  such 
trees  could  not  now  exist  under  any  conceivable  con¬ 
ditions  or  positions  of  land,  or  sea,  or  ice,  and  leaving 
little  doubt  but  that  an  arboreous  vegetation  once  extended 
to  the  Pole  itself.  Discoveries  such  as  these  appear  at  first 
actually  to  retard  the  progress  of  science,  by  confounding 
all  previous  geological  reasoning  as  to  the  climate  and 
condition  of  the  globe  during  the  tertiary  epoch. 

I  have  said  that  the  greatest  botanical  discoveries  made 
during  the  last  ten  years  have  been  physiological,  and  I 
here  alluded  especially  to  the  series  of  papers  on  the 
“Fertilisation  of  Plants,”  which  we  owe  to  Mr.  Darwin. 
You  are  aware  that  this  distinguished  naturalist,  after 
accumulating  stores  of  fadts  in  Geology  and  Zoology 
during  his  circumnavigation  of  the  globe  with  Captain 
Fitzroy,  espoused  the  dodtrine  of  the  continuous  evolution 
of  life,  and  by  applying  to  it  the  principles  of  natural 
selection,  evolved  his  theory  of  the  origin  of  species. 
Instead  of  publishing  these  views  as  soon  as  conceived,  he 
devoted  twenty  more  years  to  further  observation,  study, 
and  experiment,  with  the  view  of  maturing  or  subverting 
them.  Amongst  the  subjedtsrequiringelucidation  or  verifi¬ 
cation  were  many  that  appertained  to  Botany,  but  which 
had  been  overlooked  or  misunderstood  by  botanical  writers, 
and  these  he  set  himself  to  examine  vigorously. 

The  first  fruits  of  his  labours  was  his  volume  on  the 
“  Fertilisation  of  Orchids,”  undertaken  to  show  that  the 
same  plant  is  never  continuously  fertilised  by  its  own 
pollen,  and  that  there  are  special  provisions  to  favour  the 
crossing  of  individuals.  As  his  study  of  the  British  species 
advanced,  he  became  so  interested  in  the  number,  variety, 
and  complexity  of  the  contrivances  he  met  with  that  he 
extended  his  survey  to  the  whole  family,  and  the  result  is 
a  work  of  which  it  is  not  too  much  to  say  that  it  has 
thrown  more  light  upon  the  structure  and  functions  of 
the  floral  organs  of  this  immense  and  anomalous  family  of 
plants  than  had  been  shed  by  the  labours  of  all  previous 
botanical  writers.  It  has,  further,  opened  up  entirely  new 
fields  of  research,  and  discovered  new  and  important 
principles  that  apply  to  the  whole  vegetable  kingdom. 

This  was  followed  by  his  paper  on  the  two  well-known 
forms  of  the  primrose  and  cowslip,*  popularly  known  as 
the  pin-eyed  and  the  thrum-eyed  ;  these  forms  he  showed 
to  be  sexual  and  complementary  ;  their  diverse  functions 
being  to  secure,  by  their  mutual  adtion,  full  fertilisation, 
which  he  proved  could  only  take  place  through  insedt 
agency.  In  this  paper  he  established  the  existence  of 
homomorphic,  or  legitimate  and  heteromorphic,  or  illegiti¬ 
mate  unions  amongst  plants,  and  details  some  curious 
observations  in  the  strudture  of  the  pollen.  The  results  of 
this,  perhaps  more  than  any  other  of  Mr.  Darwin’s 
papers*,  took  botanists  by  surprise ;  the  plants  being  so 
familiar,  their  two  forms  of  flower  so  well  known  to  every 
intelligent  observer,  and  his  explanation  so  simple.  In 
myself  I  felt  that  my  botanical  knowledge  of  these  homely 
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plants  had  been  but  little  deeper  than  Peter  Bell’s,  to 
whom 

A  primrose  by  the  river’s  brim 

A  yellow  primrose  was  to  him, 

And, — it  was  nothing  more. 

Analogous  observations  on  the  dimorphism  of  flax-flowers 
and  their  allies,*  formed  the  subsequent  paper,  during 
which  he  made  the  wonderful  discovery  that  the  common 
flax,  the  pollen  of  one  form  of  flower,  is  absolutely  impo¬ 
tent  when  applied  to  its  own  stigma,  but  invariably  potent 
when  applied  to  the  stigma  of  the  other  form  of  flower; 
and  yet  both  pollens  and  stigmas  of  the  two  kinds  are 
utterly  undistinguishable  under  the  highest  powers  of  the 
microscope. 

His  third  investigation  is  a  very  long  and  laborious  one 
on  the  common  loose-strife, f  (Lythrum  salicaria),  which 
he  showed  to  be  trimorphic,  this  one  species  having  three 
kinds  of  flowers,  all  annually  abundantly  produced,  and 
as  different  as  if  they  belonged  to  different  species  ;  each 
flower  has,  further,  three  kinds  of  stamens,  differing  in 
form  and  function.  We  have  in  this  plant,  then,  six 
kinds  of  pollen,  of  which  five  at  least  are  essential  to 
complete  fertility,  and  three  distinct  forms  of  style.  To 
prove  these  various  differences,  and  that  the  co-adapta¬ 
tion  of  all  these  stamens  and  pistils  was  essential  to  com¬ 
plete  fertility,  Mr.  Darwin  had  to  institute  eighteen  sets 
of  observations,  each  consisting  of  twelve  experiments, 
216  in  all.  Of  the  labour,  care,  and  delicacy  required  to 
guard  such  experiments  against  the  possibility  of  error, 
those  alone  can  tell  who  know  experimentally  how  diffi¬ 
cult  it  is  to  hybridise  a  large  flowered  plant  of  simple 
form  and  structure.  The  results  in  this  case,  and  in  those 
of  a  number  of  allied  plants  experimented  on  at  the  same 
time,  is  what  the  author’s  sagacity  predicted ;  the 
rationale  of  the  whole  was  demonstrated,  and  he  finally 
showed,  not  only  how  nature  might  operate  in  bringing 
these  complicated  modifications  into  harmonious  opera¬ 
tion,  but  how  through  insect  agency  she  does  do  this,  and 
why  she  does  it  too. 

It  is  impossible  even  to  enumerate  here  the  many 
important  generalisations  that  have  flowed  from  these 
and  other  papers  of  Mr.  Darwin’s  on  the  fertilisation  of 
plants  ;  some  that  appear  to  be  common-place  at  first 
sight  are  really  the  most  subtle,  and,  like  many  other  ap¬ 
parent  common-places,  are  what,  somehow,  never  occur 
to  common-place  minds  :  as,  for  instance,  that  all  plants 
with  conspicuously  coloured  flowers,  or  powerful  odours, 
or  honeyed  secretions,  are  fertilised  by  insedts  ;  all  with 
inconspicuous  flowers,  and  especially  such  as  have  pen¬ 
dulous  anthers,  or  incoherent  pollen,  are  fertilised  by  the 
wind ;  from  whence  he  infers  that,  before  honey-feeding 
insedts  existed,  the  vegetation  of  our  globe  could  not 
have  been  ornamented  with  bright-coloured  flowers,  but 
consisted  of  such  plants  as  pines,  oaks,  grasses,  net¬ 
tles,  &c. 

The  only  other  botanical  paper  of  Mr.  Darwin’s  to 
which  I  can  especially  allude,  is  that  “On  the  Habits 
and  Movements  of  Climbing  Plants, which  is  a  most 
elaborate  investigation  into  the  structure,  modification, 
and  fundtions  of  the  various  organs  by  which  plants 
climb,  twine,  and  attract  themselves  to  foreign  objects. 
In  this  he  reviews  every  family  in  the  vegetable  king¬ 
dom,  and  every  organ  used  by  any  plant  for.  the  above 
purpose.  The  result  places  the  whole  subjedt  in  a  totally 
new  light  before  us.  The  guesses,  crude  observations, 
and  abortive  experiments  that  had  disfigured  the  writings 
of  previous  observers  are  swept  away  ;  organs,  strudtures, 
and  fundtions  of  which  botanists  had  no  previous  know¬ 
ledge  are  revealed  to  them,  and  the  whole  investigation 
is  made  as  clear  as  it  is  interesting  and  instructive. 

The  value  of  these  discoveries,  which  add  whole  chap¬ 
ters  to  the  principles  of  Botany,  is  not  theoretical  only : 
already  the  horticulturalist  and  agriculturalist  have  begun 


*  Journal  of  the  Linnean  Society,  vol.  vii..  p.  69. 
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to  ponder  over  them,  and  to  recognise  in  the  failure  of 
certain  crops  the  operation  of  laws  that  Mr.  Darwin  first 
laid  down.  What  Faraday’s  discoveries  are  to  telegraphy 
Mr.  Darwin’s  will  assuredly  prove  to  rural  economy,  in 
its  widest  sense  and  most  extended  application. 

Another  instance  of  successful  experiment  in  Physiolo- 
logical  Botany  is  Mr.  Herbert  -Spencer’s  observations  on 
the  circulation  of  the  sap  and  formation  of  wood  in 
plants.*  As  is  well  known,  the  tissues  of  our  herbs,  shrubs, 
and  trees,  from  the  tips  of  their  roots  to  those  of  their 
petals  and  pistils,  are  permeated  by  tubular  vessels.  The 
functions  of  these  have  been  hotly  disputed,  some  physio¬ 
logists  affirming  that  they  convey  air,  others  fluids,  others 
gases,  and  still  others  assigning  to  them  far-fetched  uses 
of  a  wholly  different  nature.  By  a  series  of  admirably 
contrived  and  conducted  experiments,  Mr.  Spencer  has 
not  only  shown  that  these  vessels  are  charged  at  certain 
seasons  of  the  year  with  fluid,  but  that  they  are  intimately 
connected  with  the  formation  of  wood.  He  further  in¬ 
vestigates  the  nature  of  the  special  tissues  concerned  in 
this  operation,  and  shows  not  merely  how  they  may  act, 
but  to  a  great  extent  how  they  do  act.  As  this  paper 
will,  I  believe,  be  especially  alluded  to  by  the  President 
of  the  Biological  Section,  I  need  dwell  no  further  on  it 
here  than  to  quote  it  as  an  example  of  what  may  be  done 
by  an  acute  observer  and  experimentalist,  versed  in 
Physics  and  Chemistry,  but  above  all  thoroughly  instrudted 
in  scientific  methods. 

Mr.  Darwin’s  recent  two  volumes  “  On  Animals  and 
Plants  under  Domestication,”  is  a  catacomb  of  data,  ob¬ 
servations,  and  experiments  such  as  assuredly  no  one  but 
himself  could  produce.  It  is  hard  to  say  whether  it  is 
most  remarkable  for  the  number  and  value  of  the  new 
fadts  it  discloses,  or  for  its  array  of  small  forgotten  or 
overlooked  observations,  negledted  by  some  naturalists 
and  discarded  by  others  which,  under  his  mind  and  eye, 
prove  to  be  of  first-rate  scientific  importance.  An  eminent 
surgeon  and  physiologist  (Mr.  James  Paget)  has  remarked 
to  me,  apropos  of  these  volumes,  that  they  exemplify  in 
a  most  remarkable  manner  that  power  of  utilising  the 
waste  materials  of  other  scientific  men’s  laboratories, 
which  is  a  very  characteristic  feature  of  their  author.  As 
one  of  those  pieces  justificative  of  his  previous  work,  “  The 
Origin  of  Species,”  which  have  been  waited  for  so  long 
and  impatiently,  these  volumes  will  probably  have  more 
than  their  due  influence,  for  the  serried  ranks  of  fadts 
in  support  of  his  theories  which  they  present  may  well 
awe  many  a  timid  naturalist  into  bolting  more  obnoxious 
dodtrines  than  that  off  natural  seledtion. 

It  is  in  this  work  that  Mr.  Darwin  expounds  his  new 
hypothesis  of  pangenesis,  which  certainly  correlates,  and 
may  prove  to  contain  the  rationale  of  all  the  pheno¬ 
mena  of  reproduction  and  of  inheritance.  You  are  aware 
that  every  plant  or  animal  commences  its  more  or  less 
independent  life  as  a  single  cell,  from  which  is  developed 
an  organism  more  or  less  closely  similar  to  its  parents. 
One  of  the  most  striking  examples  I  can  think  of  is 
afforded  by  a  species  of  Begonia,  the  stalks,  leaves,  and 
other  parts  of  which  are  superficially  studded  with 
loosely  attached  cells.  Any  one  of  those  cells,  if  referred 
to  favourable  conditions,  will  produce  a  perfect  plant, 
similar  to  its  parent.  You  may  say  that  these  cells  have 
inherited  the  potentiality  to  do  so,  but  this  is  not  all',  for 
every  plant  thus  produced  in  like  manner,  develops  on  its 
stalks  leaves  and  myriads  of  similar  cells,  endowed  with 
the  same  property  of  becoming  such  in  new  plants;  and 
so  on,  apparently  interminably.  Therefore  the  original 
cell  that  left  the  grandparent,  not  only  carried,  with  it  this 
so-called  potentiality,  but  multiplied  it  and  distributed  it 
with  undiminished  power  through  the  other  cells  of  the 
plant  itself  produced;  and  so  on,  for  countless  genera¬ 
tions.  What  is  this  potentiality,  and  how  is  this  power 
to  reproduce  thus  propagated,  so  that  an  organism  can, 
by  single  cells,  multiply  itself  so  rapidly,  and  within  very 

l  *  “  Linnean  Transactions,”  vol.  xxv.,  p.  405. 


93 


caus"s“i'i,  VsT’ }  Foreign  Science . 


narrow  limits,  so  surely  and  so  interminably  ?  Mr.  Darwin 
suggests  an  explanation,  by  assuming  that  each  cell  or 
fragment  of  a  plant  (or  animal)  contains  myriads  of 
atoms  or  geminules,  each  of  which  geminule  he  supposes 
to  have  been  thrown  off  from  the  separate  cells  of  the 
mother-plant,  the  geminules  having  the  power  of  multi¬ 
plication,  and  of  circulating  throughout  the  plant;  their 
future  development,  he  supposes  to  depend  on  their 
affinity  for  other  partially  developed  cells  in  due  order  of 
succession.  Geminules  which  do  not  become  developed 
may,  according  to  his  hypothesis,  be  transmitted  through 
many  succeeding  generations,  thus  enabling  us  to  under¬ 
stand  many  remarkable  cases  of  reversion  or  atavism. 
Thus,  according  to  this  hypothesis,  not  only  have  the 
normal  organs  of  the  body,  the  representative  elements  of 
which  they  consist,  diffused  through  all  the  other  parts 
of  the  body,  but  the  morbid  states  of  these,  as  hereditary 
diseases,  malformations,  &c.,  all  adtually  circulate  in  the 
body  as  morbid  geminules. 

As  with  other  hypotheses  based  on  the  assumed  ex¬ 
istence  of  structures  and  elements  that  escape  our  senses 
by  reason  of  their  minuteness  or  subtlety,  this  of  pan¬ 
genesis  will  approve  itself  to  some  minds  and  not  to 
others.  To  some  these  inconceivably  minute  circulating 
geminules  will  be  as  apparent  to  the  mind’s  eye  as  the 
stars  of  which  the  milky  way  is  composed ;  others  will 
prefer  embodying  the  idea  in  such  a  term  as  potentiality, 
a  term  which  conveys  no  definite  impression  whatever, 
and  they  will  like  it  none  the  less  on  this  account. 

Whatever  be  the  scientific  value  of  these  geminules, 
there  is  no  question  but  that  to  Mr.  Darwin’s  enunciation 
of  the  doCtrine  of  pangenesis  we  owe  it,  that  we  have  the 
clearest  and  most  systematic  resume  of  the  many 
wonderful  phenomenon  of  reproduction  and  inheritance 
that  has  yet  appeared  ;  and  against  the  guarded  enter¬ 
tainment  of  the  hypothesis,  on  speculation  if  you  will,  as 
a  means  of  correlating  these  phenomena,  nothing  can  be 
urged  in  the  present  state  of  science.  The  president  of 
the  Linnean  Society,  a  proverbially  cautious  naturalist, 
thus  well  expresses  his  own  ideas  of  pangenesis:  “If,” 
he  says,  “  we  take  into  consideration,  how  familiar 
mathematical  signs  and  symbols  make  us  with  numbers 
and  combinations,  the  aCtual  realisation  of  which  is 
beyond  all  human  capacity,  how  inconceivably  minute 
must  be  those  emanations  which  most  powerfully  affeCt 
our  sense  of  smell  and  our  constitutions  ;  and  if,  discarding 
all  preventions,  we  follow  Mr.  Darwin,  step  by  step,  in 
applying  his  suppositions  to  the  fads  set  before  us,  we 
must,  I  think,  admit  that  they  may  explain  some,  and 
are  incompatible  with  others  ;  and  it  appears  to  me  that 
pangenesis  will  be  admitted  by  many  as  a  provincial  hy¬ 
pothesis,  to  be  further  tested,  and  to  be  discarded  only 
when  a  more  plausible  one  shall  be  brought  forward,” 

(To  be  concluded.) 
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Another  process  of  Refining  Sugar. — Oxychloride  of  Carbon. — Amides 
of  Sulphoxyphosphoric  Acid.  Academy  of  Sciences  -Magnetic 
Polarity  of  Artificially-prepared  Iron  Pyrites  and  Oxide. — Colouring 
Matter  of  Persiafi  Berries. — Marshy  Waters. 

Another  process  of  refining  sugar  has  just  been  published. 
According  to  M.  Monnier’s  experiments,  when  a 
current  of  anhydrous  sulphurous  acid  is  passed  into  a 
chamber  containing  coarse  sugar,  a  bleaching  adtion  ensues, 
and  three-fourths  of  the  colouring  matter  of  the  sugar  is 
destroyed,  while  no  alteration  whatever  is  suffered  by  the 
1  sugar  itself.  After  this  treatment,  the  sugar  is  strongly 
impregnated  with  sulphurous  acid,  but  the  presence  of 
this  body  does  not  interfere  with  subsequent  operations. 
About  4  parts  of  sulphur  are  required  for  every  1000  of 
sugar,  but  when  the  process  is  in  regular  operation,  the  . 


amount  of  sulphur  can  be  sensibly  diminished.  The  sul¬ 
phurous  acid  gas  is  obtained  by  burning  sulphur  in  a 
small  furnace  adjoining  the  chamber.  When  the  operation 
is  terminated,  the  sugar  is  dissolved  in  water,  and  the  sulphu¬ 
rous  acid  neutralised  by  lime  previously  converted  into 
sucrate  of  lime.  M.  Monnier  feared  that,  in  practice,  the 
anhydrous  sulphurous  acid  might  modify  the  sugar,  and  con¬ 
vert  a  portion  into  grape  sugar.  He  has,  however,  convinced 
himself  that  no  adtion  of  this  kind  takes  place ;  the  pro¬ 
portion  of  uncrystallisable  sugar,  found  by  analysis,  after 
treatment  by  the  process,  being  always  exactly  equal  to 
the  original  amount.  In  all  the  experiments  the  sugar 
remained  exposed  to  the  bleaching  adtion  for  forty-eight 
hours.  This  process  gives  excellent  results  with  the 
strongly-coloured  West  Indian  sugars  ;  with  samples  less 
coloured  the  adtion  is  not  so  marked.  In  the  first  case, 
two-thirds  or  three-fourths  of  the  colouring  matter  is  com¬ 
pletely  removed. 

M.  Schlitzenberger  has  produced  oxychloride  of  carbon 
by  substituting  Cl2  by  O,  in  tetrachloride  of  carbon,  GC14. 
The  formation  of  this  substance  was  effedted  in  three 
different  ways.  When  chloride  of  carbon  and  dry  oxide 
of  zinc  were  heated  together  in  a  close  vessel  to  200°,  for 
several  hours,  upon  opening  the  tube,  a  large  quantity  of 
gas  containing  oxychloride  of  carbon  escaped.  A  con¬ 
siderable  quantity  of  carbonic  acid  is  also  formed  by  this 
treatment ;  the  first  readtion  is— 

GCl4+ZnG  =  C-Cl2Q  +  Cl2Zn, 
followed  by  the  secondary  readtion, — * 

GOCl2  +  ZnQ  =  GG2  T  Cl2Zn . 

Another  mode  of  formation  is  by  passing  over  pumice 
stone,  heated  to  350°,  a  mixture  of  carbonic  oxide 
and  the  vapour  of  tetrachloride  of  carbon.  In  this  case— 

2(GC14)+GG=GGC12+G2C14. 

Thirdly,  the  carbonic  oxide  in  this  readtion  maybe  replaced 
by  carbonic  acid  with  perfedt  success,  the  readtion 
being — 

GCl4+€02-2(C0Cl2). 

The  following  is  an  abstradt  of  a  note  on  the  amides  *of 
sulphoxyphosphoric  acid  communicated  to  the  Academy 
by  M.  Chevrier,  in  April.  According  to  M.  Baudrimont’s 
experiments,  published  in  1861,  chlorosulphide  of  phos¬ 
phorus  absorbs  ammonia  gas,  at  the  same  time  becoming 
heated  and  solid;  6  grammes  of  PSC13*  take  up  i-8 
grammes  of  this  gas,  corresponding  to  three  equivalents. 
The  produdt  formed  is  slightly  yellow  ;  heated,  it  evolves 
chloride  and  sulphide  of  ammonium,  leaving  an  insoluble 
residue  attacked  by  nitric  acid  with  difficulty.  Before 
calcination,  the  produdt  was  entirely  soluble  in  water. 
M.  Chevrier’s  experiments  lead  to  a  somewhat  different 
result :  6  grammes  of  PSC13  absorb,  not  i*8  grammes  of 
ammonia  gas,  but  3’6  grammes,  or  six  equivalents.  Two 
different  produdts  are  formed  in  this  readtion — chloride  of 
ammonium,  and  an  amorphous  solid  body  of  a  yellowish 
white  colour.  This  body  is  insoluble  in  water,  difficultly 
soluble  in  alcohol,  ether,  and  sulphide  of  carbon:  Heated 
in  a  test-tube  it  evolves  sulphide  of  ammonium  ;  heated 
with  potash,  it  evolves  ammonia.  Fuming  nitric  acid 
attacks  it  with  considerable  energy,  producing  sulphuric 
acid  and  phosphoric  acid.  Analysis  led  to  the  formula 
PSN3H6  ;  comparing  this  with  the  ammonia  type,  we 
have — 

H3)  (PS)'") 

H3  N3  and  H3  N3 

h3J  h3J 

When  chlorosulphide  of  phosphorus  is  added,  in  small 
portions,  to  liquid  ammonia  in  large  excess,  a  lively 
readtion  is  produced.  The  temperature  rises  rapidly,  and 
by  agitating  the  mixture  the  chlorosulphide  is  soon 
entirely  absorbed.  Sulphoxyphosphate  of  ammonia,  corres¬ 
ponding  to  M.  Wurtz’s  soda  salt,  and  chloride  of  ammo¬ 
nium  are  thus  obtained.  This  salt  is  as  little  stable  as 


P  —  31*  S  --  32,  Cl  —  35*5* 
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sulphoxyphosphoric  acid  itself.  Its  solution  cannot  be  con¬ 
centrated,  neither  by  heat,  nor  in  vacuo.  The  reaction  of 
Chlorosulphide  of  phosphorus  upon  aniline  is  also  very 
energetic,  one  equivalent  of  the  chlorosulphide  and  six  of 
aniline  take  part  in  it.  The  temperature  increases  con¬ 
siderably,  but  no  gas  is  disengaged.  Neither  the  odour 
of  chlorosulphide  of  phosphorus  nor  that  of  aniline  is 
perceived  in  the  produdt.  By  washing  with  water,  the 
hydrochlorate  of  aniline  is  easily  removed,  and  a  yellow 
solid  matter  remains,  containing  sulphur,  phosphorus, 
carbon,  hydrogen,  and  nitrogen.  Analysis  leads  to  the 
formula,  P-S-CisHxsNg,  or 

(PS)"') 

(C6H5)3  !-  n3 

H3  ) 

This  represents  phenylsulphotriphosphamide.  It  is  a  hard 
yellow  substance,  brittle  and  friable.  The  amide  is 
soluble  in  alcohol ;  it  melts  at  78°,  and  commences  to 
decompose  about  200°,  disengaging  aniline. 

At  the  seance  of  the  Academy,  held  on  the  20th  July, 
M,  Sidot  communicated  his  researches  “  On  the  Magnetic 
Polarity  of  Artificially-Prepared  Iron  Pyrites,  and  the 
Corresponding  Oxide  “  The  Colouring  Matter  of  Per¬ 
sian  Berries  ”  was  the  subject  of  a  communication  by  M. 
Schiitzenberger  ;  and  M.  Deherain  contributed  a  note  “  On 
Marshy  Waters.” 

On  a  former  occasion,  M.  Sidot  showed  several  samples 
of  iron  pyrites  possessing  magnetic  polarity,  obtained  by 
passing  a  current  of  hydrosulphuric  acid  over  the  mag¬ 
netic  oxide.  At  that  time  he  stated  that  the  direction 
of  the  polar  axis  appeared  to  be  in  relation  to  the  position 
of  matters  at  the  moment  of  their  formation  with  reference 
to  the  magnetic  axis  of  the  globe.  M.  Sidot  has  now 
tested  his  supposition  further  by  examining  the  behaviour 
of  the  oxide  of  iron,  Fe304,  examining  whether  it  suffered 
the  same  physical  modifications,  being  placed  in  the  same 
conditions,  as  magnetic  pyrites,  and  whether  the  polarity 
was  produced  by  the  earth  by  removing  all  causes  foreign 
to  terrestrial  adtion.  When  a  tube  of  refradtory  clay  is 
placed  parallel  to  the  magnetic  needle,  in  a  furnace  free 
from  iron,  and  in  the  tube  a  platinum  boat  filled  with 
colcothar,  which  is  heated  to  bright  redness  in  a  current 
of  air  for  an  hour,  the  result,  after  cooling,  is  a  strongly 
agglomerated  grey  oxide,  possessed  of  magnetic  polarity. 
The  extremity  of  the  oxide  turned  towards  the  north  is 
a  south  pole;  it  energetically  repulses  the  pole  of  a  mag¬ 
netic  needle  pointing  to  the  north  of  the  earth.  Magnetic 
oxide  is  likewise  obtained  by  calcining  colcothar  in  a 
platinum  crucible.  The  upper  extremity  of  the  mass 
presents  a  pole  opposed  to  the  south  pole  of  the  globe, 
and  the  lower  extremity  an  opposite  pole.  To  obtain 
masses  possessed  of  greater  magnetic  polarity  a  different 
disposition  was  made.  A  piece  of  iron  plate,  in  the  form 
of  a  tube,  was  suspended  in  a  clay  tube,  placed  vertically 
in  a  furnace  traversed  by  a  very  rapid  current  of  air,  and 
heated  to  bright  redness  for  the  time  necessary  for  the 
complete  oxidation  of  the  iron.  Tubes  of  oxide  were  thus 
obtained  possessed  of  magnetic  polarity,  and  strongly 
repulsing  the  poles  of  the  magnetic  needle.  The  polarity 
is  always  dependent  upon  the  position  of  the  iron  plate. 
The  magnet  produced  in  this  way  was  replaced  in  the 
furnace,  reversed,  and  heated  in  the  same  conditions  of 
temperature  as  before  for  one  hour;  after  cooling,  the 
poles  were  found  to  be  reversed  ;  that  pole  which  is  formed 
at  the  upper  extremity  is  always  similar  to  the  north  pole 
of  the  earth. 

Persian  berries  contain  colouring  principles  soluble  in 
water,  and  capable  of  transformation,  in  certain  circum¬ 
stances,  and  notably  by  ebullition  with  sulphuric  acid, 
into  yellow  pigments,  sparingly  soluble  or  insoluble 
(xanthorhamnine  of  Gellaty,  rhamnegine  of  Lefort). 
Gellaty  had  stated  this  transformation  to  be  a  consequence 
of  the  decomposition  of  a  glucoside ;  in  a  more  recent 
work  M.  Lefort  affirmed,  on  the  contrary,  that  soluble 
rhamnegine,  in  becoming  changed  into  rhamnine  (rhamne- 
tine  of  Gellaty),  only  suffered  molecular  modification,  and 


that  no  sugar  was  formed.  Also  M.  Bolley  has  considered 
rhamnetine  as  identical  with  quercetine  from  quercitron. 
M.  Schiitzenberger  finds,  according  to  the  indications  of 
Gellaty,  and  contrary  to  the  assertions  of  M.  Lefort,  that 
rhamnegifie  (rhamnine  of  Gellaty)  gives  a  colourless 
saccharine  matter  upon  ebullition  with  very  dilute  sulphuric 
acid.  Operating  with  a  solution  of  pure  crystallised 
rhamnegine,  100  parts  of  colouring  matter  gave — sugar,  65, 
insoluble  colouring  matter,  42.  The  sugar  from  rhamne¬ 
gine  is  uncrystallisable,  of  very  decided  sweetness  ;  dried 
in  the  vacuum  it  presents  an  amorphous  mass,  which  is 
deliquescent.  It  deviates  the  plane  of  polarisation  to  the 
right,  about  +  26°  ;  its  composition  is  represented  by  the 
formula  CgH1406,  thus  an  isomer  of  mannite.  At  ioo°  it 
chars,  losing  water  and  giving  off  an  odour  of  caramel ; 
the  composition  is  then  expressed  by  the  formula  CeH^Cty 
The  colouring  matter  insoluble  in  water,  obtained  in  the 
decomposition,  is  distinguished  by  its  composition  and 
properties  from  quercitine  ;  its  composition  may  be  ex¬ 
pressed  by  the  formula  CI2Hio05.  That  of  rhamnegine  is 
C24H320I4.  Consequently,  in  the  decomposition  the 
reaction  is 

C24H320I4-f  3H20  =  CI2Hio05  +  2(C6HI406). 
Rhamnegine,  heated  to  140°  with  acetic  anhydride  gives  a 
hexacetic  derivative,  C24H26(C2H30)60x4,  insoluble  in 
water.  In  the  same  conditions,  rhamnetine  gives  a 
diacetic  derivative,  CI2H8(C;7H30)205,  There  exist  in  the 
berries  two  rhamnegines,  a  and  (3  isomers,  of  which  one, 
(3,  is  more  soluble  in  alcohol  and  more  fusible  than  the 
other.  This  one  gives,  upon  splitting  up,  a  rhamnetine 
soluble  and  crystallisable  in  alcohol,  while  that  furnished 
by  the  rhamnegine,  a,  is  nearly  insoluble  in  boiling  alcohol. 
The  acetic  derivatives  of  the  two  rhamnetines  are  dis¬ 
tinguished  clearly  the  one  from  the  other  by  their 
crystalline  form  and  fusing  point.  To  fix  definitely  the 
nomenclature  of  the  products  from  Persian  berries,  M. 
Schiitzenberger  proposes  to  use  the  terms  rhamnegines, 
a  and  (3,  for  the  two  soluble  glucosides — rhamnine  for  the 
insoluble  glucoside,  and  rhamnetines  a  and  (3  for  the 
products  derived  from  the  decomposition  of  the  two  rham¬ 
negines. 


CORRESPONDENCE. 


AN  EXPERIMENT  IN  DIAMAGNETISM. 


To  the  Editor  of  the  Chemical  News. 

Sir,— A  new  experiment  in  diamagnetism,  which  suggested 
itself  to  me  some  time  ago,  and  was  realised  with  complete 
success,  will  perhaps  be  interesting  to  your  readers.  The 
objedt  of  the  experiment  is  to  show  to  a  large  number  the 
diamagnetic  adtion  in  such  a  way  that  it  is  manifest  to  all 
at  once.  For  this  purpose  a  disc  of  copper  is  made  to 
revolve  between  the  poles  of  the  magnet  by  a  pulley  and 
band  from  a  steady  source  of  motion — for  instance  an 
eledtro-motive  engine.  The  diamagnetic  effedt  may  be 
made  manifest  in  three  ways. 

1st.  The  band  is  let  to  run  somewhat  loosely.  As  long 
as  the  current  is  not  turned  into  the  magnet  coils,  the  disc 
moves  with  great  velocity.  The  turning-in  of  the  current 
instantly  stops  the  disc,  forcing  the  band  to  slip.  Thus 
motion  and  stoppage  of  the  disc  can  be  exhibited  alter¬ 
nating,  until  the  effedt  is  fully  appreciated. 

2nd.  The  band  is  drawn  tight.  The  turning-in  of  the 
current  does  not  now  stop  the  disc,  but  the  great  diminution 
of  velocity  in  the  prime  mover  shows  the  effort  of  the  magnet 
to  stop  the  disc.  Here,  too,  alternation  may  be  used  as 
before. 

3rd.  The  axis  of  the  disc  carries  a  small  wheel  with 
many  teeth  ;  a  card  held  against  the  teeth  of  the  revolving 
wheel  gives  a  fine  clear  high  note  (Savart’s  wheel).  As 
long  as  the  magnet  is  not  in  adtion  the  prime  mover  keeps 
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up  a  fixed  velocity,  and  consequently  the  wheel  gives  the 
same  note.  On  turning-in  the  current,  if  the  band  slips 
the  sound  stops ;  if  it  does  not  slip  the  note  is  changed, 
from  the  decreased  velocity  of  the  prime  mover.  The 
alternations  of  sound  and  silence  (or  change  of  note)  are 
very  striking. 

The  single  fluid  Callan  battery,  of  which  I  wrote  to 
you  some  time  ago,  has  now  proved  itself  to  be  a  capital 
working  battery  for  anyone  engaged  in  study.  It  may  be 
so  arranged  as  to  be  always  ready  to  give  a  powerful 
current  of  eledlricity,  e.g.,  such  asjdiamagnetism  requires. 
A  student  who  must  look  after  his  own  battery  will  not 
go  to  the  dreadful  work  of  a  ten-  or  twenty-cell  Grove 
for  the  experiments  of  a  few  minutes. — I  am,  &c., 

E.  Kernan. 

Clongowes  College, 

August,  13,  1868. 


QUESTION  IN  PNEUMATICS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Supposing  the  water  of  the  sea  at  the  depth  of 
28,050  feet  to  have  a  uniform  density  equal  to  that  of 
pure  water,  the  submerged  air  subjected  to  a  pressure  of 
850  atmospheres  would  have  the  same  density  as  the 
water,  and  would,  consequently,  not  rise  to  the  surface. 
But,  taking  into  consideration  the  compressibility  of 
water — about  1-20, oooth  of  its  volume  for  each  atmosphere 
— the  point  at  which  air  would  have  a  density  equal  to 
that  of  water  at  the  surface,  is  28,000  feet.  At  this  depth, 
however,  water  would  possess  a  higher  density  than  at  the 
surface,  for  contraction  of  one  volume  due  to  a  pressure 
of  850  atmospheres  =  1-20, oooth  x  850  '0425;  Conse¬ 

quently,  the  density  of  water  at  a  depth  of  28,000  feet, 
as  compared  with  that  at  the  surface  =  1  —  (1  — *0425) 
=  1  —  *9575  =  1*044.  Hence,  the  bubble  of  air  would 
possess  buoyancy,  and  rise  to  the  surface. — I  am,  &c., 

J.  Noble, 


MISCELLANEOUS. 


St.  Mary’s  Hospital. — Dr.  Russell  has  been  appointed 
Professor  of  Chemistry  in  this  hospital,  in  the  place 
of  Dr.  Matthiessen,  who  is  going  to  St.  Bartholomew’s. 

The  Sale  of  Poisons. — Among  the  statutes  which 
received  the  Royal  assent  on  the  day  of  the  prorogation 
was  one  to  regulate  the  sale  of  poisons,  and  to  alter  and 
extend  the  Pharmacy  Adl,  1852.  The  preamble  declares 
it  to  be  expedient,  for  the  safety  of  the  public,  that  persons 
keeping  open  shop  for  the  retailing,  dispensing,  or  com¬ 
pounding  of  poisons,  and  persons  known  as  chemists  and 
druggists,  should  possess  a  competent  practical  knowledge 
of  their  business ;  and  to  that  end,  from  and  after  the  day 
named  in  the  Adl,  all  persons  not  already  engaged  in  such 
business  should,  before  commencing  such  business,  be  duly 
examined  as  to  their  practical  knowledge,  and  that  a 
register  should  be  kept  ;  and  also  that  the  Pharmacy  Adt, 
the  15th  and  16th  of  Vidtoria,  cap.  56,  should  be  amended. 
From  and  after  the  31st  of  December  next  persons  selling 
or  compounding  poisons,  or  assuming  the  title  of  chemists 
and  druggists,  must  be  registered  unless  they  are  pharma¬ 
ceutical  chemists,  and  must  conform  to  such  regulations 
as  to  the  keeping,  dispensing,  and  selling  of  such  poisons 
as  may  from  time  to  time  be  prescribed  by  the 
Pharmaceutical  Society,  with  the  consent  of  the  Privy 
Council.  Certain  articles  mentioned  in  a  schedule 
annexed  to  the  Adi  are  stated  to  be  poisons,  and  other 
articles  may  be  declared  to  be  within  the  category. 
Chemists  and  druggists  within  the  meaning  of  the  Adi  to 
consist  of  all  persons  who  at  any  time  before  its  passing 
had  carried  on  in  Great  Britain  the  business  of  a  chemist 
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and  druggist,  in  the  keeping  of  open  shop  ;  and  also  of  all 
assistants  and  associates  who  before  the  passing  of  the 
Adi  were  registered  under  the  Pharmacy  Adi,  and  also  all 
persons  as  may  be  registered  under  the  present  Adi.  With 
the  view  of  protedling  the  public  it  is  now  provided  that  any 
person  who  at  the  time  of  the  passing  of  the  Adi  was  of  full 
age,  and  can  produce  to  the  Registrar  of  the  Pharmaceutical 
Society  by  the  31st  of  December  next,  certificates  as  set 
forth  in  the  schedule  that  he  had  been  for  a  period  of  not 
less  than  three  years  adtually  engaged  and  employed  in 
the  dispensing  and  compounding  of  prescriptions  as  an 
assistant  to  a  pharmaceutical  chemist  or  to  a  chemist  and 
druggist  as  defined  by  the  Adi,  is  on  passing  such  a 
modified  examination  as  the  Council  of  the  Pharma¬ 
ceutical  Society,  with  the  consent  of  the  Privy  Council, 
may  declare  to  be  sufficient  evidence  of  his  skill  and 
competency  to  condudt  the  business  of  a  chemist  and 
druggist,  be  registered  as  a  chemist  and  druggist  under 
this  Adi.  Those  entitled  to  be  registered  at  the  passing 
of  the  Adi  are  to  be  registered  without  the  payment  of  a 
fee.  The  examiners  under  the  Pharmacy  Adi  are  to  be 
the  examiners  under  the  present  one,  and  the  Registrar 
under  the  Pharmacy  Adi  to  adl  under  this  statute.  The 
Council  of  the  Pharmaceutical  Society  are  to  make  orders 
for  regulating  the  register  to  be  kept.  Every  registrar  of 
deaths  in  Great  Britain  is  required  to  give  notice  of  the 
death  of  a  chemist.  The  evidence  of  qualification  of 
persons  to  be  registered  is  to  be  given  to  the  Registrar, 
and  any  appeal  from  his  decision  to  be  to  the  Council  of 
the  Pharmaceutical  Society.  An  annual  register  is  to  be 
kept.  Restridlions  as  to  the  sale  of  poisons  to  be  subjedt 
to  penalties.  No  poisons  are  to  be  sold  either  by  whole¬ 
sale  or  retail  unless  labelled,  and  poisons  are  not  to  be 
sold  to  any  person  unknown  to  the  seller  unless  introduced 
by  some  person  known  to  him,  and  before  the  delivery  an 
entry  is  to  be  made  in  a  book,  and  the  signature  of  the 
purchaser  attached,  under  a  penalty  of  £5  for  the  first 
offence.  Persons  registered  under  “  The  Medical  Adl  ” 
are  not  to  be  registered  under  this  Adl.  The  Adulteration 
of  Food  Adl  is  to  extend  to  medicines.  From  the  passing 
of  the  Adl  all  powers  vested  in  the  Secretary  of  State  by 
the  Pharmacy  Adl  are  to  vest  in  the  Privy  Council,  and 
power  is  given  to  the  Privy  Council  to  erase  the  names  of 
persons  from  the  register.  The  statute,  which  is  not  to 
extend  to  Ireland,  is  to  be  cited  as  “  The  Pharmacy  Adl, 
1868.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2163.  J.  F.  Cooke,  Cannon  Street,  London,  “  Improvements  in  the 
manufacture  of  copying  ink.” — Petition  recorded  July  8,  1868. 

2x77.  J.  Hams,  Harefield  Iron  Works,  Middlesex,  and  V.  Pendred, 
Milton  Road,  Dulwich,  Surrey,  “  Improvements  in  the  manufacture 
of  wrought  iron  and  steel.”— July  9,  1868. 

2296.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improve¬ 
ments  in  the  production  of  a  red  colouring  matter.” — A  communication 
from  A.  Clavel,  Basle,  Switzerland. — July  22,  1868. 

2334.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improve¬ 
ments  in  the  manufacture  of  cast  and  wrought  iron  and  steel,  and  in 
the  furnaces  employed  therefor.” — A  communication  from  A.  Ponsard 
and  F.  E.  Boyenval,  Paris.— July  24,  1868. 

2343.  L.  Wray,  Ramsgate,  Kent,  “  Improved  methods  of,  and 
apparatus  for,  obtaining  or  separating  metals  from  their  ores,  matrices, 
slimes,  and  tailings.— July  25,  1868. 

2357.  A.  M.  Clark,  Chancery  Lane,  “  Improvements  in  the  manu¬ 
facture  of  artificial  ice,  and  in  apparatus  for  the  same.” — A  communi¬ 
cation  from  J.  B.  Toselli,  Boulevart  St.  Martin,  Paris.- — July  27, 1868. 

2364.  J.  Webster,  Birmingham,  “  Improvements  in  the  manu¬ 
facture  of  gas  and  vapour,  and  in  applying  such  gas  and  vapour  in 
manufacturing  and  refining  iron  and  other  metals,  and  in  recovering 
certain  products  therefrom.” 

2367.  C.  A.  La  Mont,  New  York,  U.S.A.,  “  An  improved  prepara- 
1  tion  of  eggs.”— July  28,  1868. 


Notes  and  Queries. 


Chemical  News, 
August  21, 1868. 


2375.  E.  Herring,  Beer  Lane,  London,  “  Improvements  in  the 
treatment  of  saccharine  solutions  of  malt  or  sugar.” 

2376.  W.  R.  Lake,  “  Southampton  Buildings,  Chancery  Lane,  “  An 
improved  compound  to  be  used  as  a  substitute  for  linseed  oil  in  the 
preparation  of  paint  and  varnish.” — A  communication  from  R.  E. 
Ferguson  and  B.  B.  Ferguson,  Chicago,  Ill..  U.S.A. 

2381.  J.  Radcliffe.  Consett  Hall,  Durham,  “Improvments  in 
machinery  or  apparatus  employed  in  the  "manufacture  of  iron  and 
steel.” 

2384.  J.  Jeffreys,  Upper  Norwood,  Surrey,  “Improvements  in  pre¬ 
serving  animal  and  vegetable  substances.” — July  29,  1868. 

2396.  T.  Prosser,  New  York,  U.S.A.,  “  Improvements  in  distillation 
and  in  the  means  or  apparatus  employed  therein.”- — July  30,  1868. 

2404.  A.  G.  Day,  Seymour,  Conn.,  U.S.A..  “  An  improved  artificial 
compound,  chiefly  designed  for  use  as  a  substitute  for  india-rubber  or 
caoutchouc,” — July  31,  1868. 

NOTICES  TO  PROCEED. 

1073.  C.  F.  Claus,  Middlesbrough-on-Tees,  “  Improvements  in  the 
manufacture  of  iron.” 

1074.  C.  F.  Claus,  Middlesbrough-on-Tees,  “  Improvements  in  the 
manufacture  of  malleable  iron,  and  in  the  process  of  re-heating  the 
same  for  the  purpose  of  rolling  or  hammering  it.”- — Petitions  recorded 
March  30,  1868. 

1117.  J.  G.  Dale,  and  E.  Milner,  Warrington,  Lancashire,  “An 
improved  method  of  producing  white  pigments  from  lead.” — April  2, 
1868. 

1157.  J.  Radcliffe,  Consett  Iron  Works,  Durham,  “Improvements 
in  processes  and  means  employed  in  the  manufacture  of  iron  and 
steel.” — April  6,  1868. 

1195.  A.  H.  Still  and  D.  Lane,  Cork,  “  Improvements  in  the 
manufacture  of  gas.”— April  9,  1868. 

2261.  D.  Webster,  Southport  Gas  Works,  Lancashire,  “  Certain 
improvements  in  the  manufacture  of  gas  and  in  apparatus  connected 
therewith.” — Julyu:8,  1868, 


A  Physician. — We  are  aware  that  the  statement  has  been  made  tha* 
solutions  of  arsenious  acid  are  constantly  employed  by  poulterers  and 
others  for  washing  over  poultry,  game,  &c.,  with  the  view  of  keeping 
them  superficially  fresh,  but  we  do  not  believe  it. 

X.  Y.  Z. — We  shall  be  very  happy  to  allow  you  to  refer  to  the  book 
in  question,  and  will  let  it  remain  at  our  office  all  next  week.  Being  a 
rare  book,  we  should  be  unwilling  to  lend  it. 

Puzzled. — The  numbers  have  been  regularly  posted  to  the  address 
you  gave.  None  have  come  back  here  through  the  Dead  Letter  Office,  so 
it  is  cei-tain  they  were  delivered  properly. 

W.  Harvey. — Talc  may  be  occasionally  obtained  in  very  clear  pieces, 
1  foot  square,  but  not  so  clear  as  glass.  Split  thin,  the  sheets  bend 
easily,  but  they  will  not  stand  rough  usage,  as  they  are  scratched 
readily  and  easily  flake  off. 

A.  I).  U — If  you  will  send  a  small  piece  of  the  deposit  in  a  letter,  we 
will  tell  you  whether  it  is  sulphate  or  carbonate  of  lime.  Dilute  acid 
will  dissolve  carbonate,  but  not  sulphate.  But  “  a  reader  of  the 
Chemical  News  from  the  commencement,”  as  you  say  you  are,  has 
profited  very  little  by  it  if  he  is  obliged  to  ask  the  Editor’s  advice  in 
so  very  simple  a  case. 

As. — Tersulphide  of  arsenic  is  not  absolutely  insoluble  in  water. 
Fresenius  states  that  it  dissolves  in  one  million  times  its  weight. 

W.  St.  M. — The  bill  has  been  withdrawn  ;  your  letter,  therefore,  is 
not  required. 

Communications  have  been  received  from  M.  A.  Whichelo ;  F.  C. 
Calvert  and  Co.;  Mottershead  and  Co. ;  J.  Muspratt  and  Sons  (with 
enclosure);  E.  Hunt  (with  enclosure);  G.  W.  Eccles  ;  E.  Cetti  and 
Co.;  P.  Squire;  Dr.  Horace  Dobell  (with  enclosure) ;  H.  Yeates;  E. 
Meldrum  (with  enclosure) ;  J.  Plardman  ;  G.  Pearson  ;  Dr.  T.  Wood  ; 
D.  T.  Hughes,  California  (with  enclosure);  W.  J.  Wonfor;  and 
Captain  W.  A.  Ross,  R.A. 


DR.  REIMANN’S  HANDBOOK  OF  ANILINE. 
Now  ready,  in  8vo.  with  5  Woodcuts,  price  10s.  6d. 


NOTES  AND  QUERIES. 


Naphthaline  Yellow. — Peat  Charcoal. — Can  you  tell  me  where 
I  can  procure  a  small  quantity  of  naphthaline  yellow  ?  Also  where  I 
can  obtain  a  cask  of  peat  charcoal,  and  at  what  price  ? — J.  N. 

Spectroscope. — Will  you  kindly  allow  me  to  ask  through  the 
medium  of  your  most  useful  “  Notes  and  Queries,”  if  the  improved 
spectroscope  designed  by  Professor  Osborn,  of  Lafayette  College, 
Easton,  Pennsylvania,  and  noticed  in  the  Chemical  News  of  14th 
February,  p.  84,  is  to  be  had  in  this  country,  and  if  so  where  ? — Fred. 
J.  Rowan. 

Embalming. — I  remember  seeing  an  account  of  a  method  of  em¬ 
balming  anatomical  specimens  in  such  a  manner  that  their  flexibility 
was  not  impaired,  whilst  the  tendency  to  decompose  was  entirely 
prevented.  I  believe  the  vessels  were  first  washed  out  with  water, 
alcohol,  and  ether,  and  then  injeCted  with  solution  of  tannin  or  some 
such  substance.  Can  any  of  my  fellow  readers  kindly  supply  more 
precise  information  and  oblige — A  Physician  ? 

Yeast. — In  the  issue  of  Chemical  News  for  June  5,  page  268,  there 
is  a  paper  quoted  from  the  American  Artizan,  on  the  “  Adulterations 
and  Falsifications  of  Bread.”  The  second  sentence  reads  “  Under  the 
influence  of  heat,  water,  and  acid  yeasts  it  often  developes  in  that  food 
cryptogamic  vegetations.”  Will  any  of  your  numerous  readers  be  good 
enough  to  tell  me  what  is  meant  by  acid  yeasts,  and  what  is  that  which 
is  frequently  added  to  ordinary  yeast  to  make  it  quicker  and  more 
energetic  as  a  ferment  in  dough  ? — A  Constant  Subscriber. 

Estimation  of  Antimony. — When  antimony  is  precipitated  in 
the  form  of  sulphide,  it  is  safest  to  convert  it  into  antimoniate  of  oxide 
of  antimony  (Sb203,Sb2C>5)  by  complete  oxidation  with  fuming 
nitric  acid  in  a  weighed  porcelain  crucible.  To  avoid  ignition,  the 
substance  must  be  moistened  with  a  few  drops  of  dilute  acid  before 
adding  the  fuming  acid.  A  prolonged  digestion  effedts  the  complete 
solution  of  the  pulverulent  precipitate  of  sulphur.  The  excess  of  acid 
is  then  evaporated  off  carefully,  and  the  residue  calcined. — F. 
Wohler. 

Preparation  of  Sulphurous  Anhydride. — A  current  of  sul¬ 
phurous  anhydride  is  obtained  by  atacking,  by  means  of  copper,  pure 
sulphuric  acid,  diluted  with  from  half  to  two-fifths  its  volume  of 
water.  To  make  sure  of  the  purity  of  the  sulphurous  anhydride  I 
pass  the  current,  at  first  through  water  contained  in  a  large  washing 
flask,  then  through  two  Woulf’s  bottles  completely  filled  with  pumice 
stone  broken  into  small  fragments  and  moistened.  The  moistened 
pumice  stone,  previous  to  its  introduction  into  the  bottles  is  twice 
calcined  with  sulphuric  acid,  so  as  to  free  it  from  the  chlorides  and 
fluorides  which  it  often  contains. — J.  S.  Stas. 


On  Aniline  and  its  Derivatives  ;  a  Treatise  on 

the  Manufacture  of  Aniline  and  Aniline  Colours.  By  M. 
Reimann,  Ph.D.,  L.A.M.  To  which  is  appended  the  Report  on  the 
Colouring  Matters  derived  from  Coal  Tar  shown  at  the  French  Exhi¬ 
bition  of  1867,  by  Dr.  Hofmann,  F.R.S.,  and  Messrs.  De  Laire  and 
Girard.  Revised  and  edited  by  William  Crookes,  F.R.S.,  &c. 
London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 


MR.  PI.  BAILLIERE’S  CHEMICAL  PUBLICATIONS. 

1. 

In  2  vols.,  8vo.,  price  36s. 

A  Complete  Practical  Treatise  on  Fuel,  and  its 

•*-  -k-  Application  to  the  Production  of  Heat  and  Light.  Illustrated 
with  433  Woodcuts  and  6  Lithographic  Plates,  forming  the  First  Part 
of  KNAPP’S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  RICHARDSON  and  HENRY  WATTS. 


11. 

In  3  vols.,  8vo.,  price  £4  10s.,  by  the  same  Authors. 

A  Complete  Pradlical  Treatise  on  Acids, 

■**  Alkalies,  and  Salts  :  their  Manufacture  and  Application.  Illus¬ 
trated  with  759  Woodcuts  and  5  Lithographic  Plates. 

hi. 

Lately  Published,  in  8vo.,  price  36s. 

Chemical  Technology,  by  Dr.  Thomas 

Richardson  and  Henry  Watts,  Esq.,  F'.R.S.,  &c.  Part  V. 
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Ten  years  have  elapsed  since  the  publication  of  “  The 
Origin  of  Species  by  Natural  Selection,”  and  it  is  therefore 
not  too  early  now  to  ask  what  progress  that  bold  theory 
has  made  in  scientific  estimation. 

The  most  widely-circulated  of  all  the  journals  that  give 
science  a  prominent  place  on  their  title-pages — the 
Athenceum — has  very  recently  told  to  every  country  where 
the  English  language  is  read,  that  Mr.  Darwin’s  theory  is 
a  thing  of  the  past,  that  natural  selection  is  rapidly 
declining  in  scientific  favour,  and  that,  as  regards  the 
above  two  volumes  on  the  variations  of  animals  and  plants 
under  domestication,  they  “  contain  nothing  more  in 
support  of  origin  by  selection  than  a  more  detailed 
reasseveration  of  his  guesses  founded  on  the  so-called 
variations  of  pigeons.” 

Let  us  examine  for  ourselves  into  the  truth"  of  these 

-j 

inconsiderate  statements. 

Since  the  “Origin”  appeared,  ten  years  ago,  it  has 
passed  through  four  English  editions,  two  American,  two 
German,  two  French,  several  Russian,  a  Dutch,  and 
an  Italian  ;  whilst  of  the  work  on  variation,  which  first 
left  the  publisher’s  house  not  seven  months  ago,  two 
English,  a  German,  Russian,  American,  and  Italian  editions 
are  already  in  circulation.  So  far  from  natural  selection 
being  a  thing  of  the  past,  it  is  an  accepted  doctrine  with 
almost  every  philosophical  naturalist,  including,  it  will 
always  be  understood,  a  considerable  proportion  who  are 
not  prepared  to  admit  that  it  accounts  for  all  Mr.  Darwin 
assigns  to  it. 

Reviews  on  “  The  Origin  of  Species”  are  still  pouring 
in  from  the  continent,  and  Agassiz,  in  one  of  the  addresses 
which  he  issued  to  his  collaborateuvs  on  their  late  voyage 
to  the  Amazons,  directs  their  attention  to  this  theory  as  a 
primary  objedt  of  the  expedition  they  were  then  under¬ 
taking.  I  need  only  add,  that  of  the  many  eminent 
naturalists  who  have  accepted  it,  not  one  has  been  known 
to  abandon  it ;  that  it  gains  adherents  steadily,  and  that 
it  is,  par  excellence ,  an  avowed  favourite  with  the  rising 
schools  of  naturalists ;  perhaps,  indeed,  too  much  so,  for 
the  young  are  apt  to  accept  such  theories  as  articles  of 
faith,  and  the  creed  of  the  student  is  but  too  likely  to 
become  the  shibboleth  of  the  future  professor. 

The  scientific  writers  who  have  publicly  rejedted  one  or 
both  of  the  theories  of  continuous  evolution  and  of  natural 
selection,  take  their  stand  upon  physical  or  metaphysical 
grounds,  or  both.  Of  those  who  rely  on  the  metaphysical, 
their  arguments  are  usually  strongly  imbued  with  theo¬ 
logical  prejudice  and  even  odium,  and,  as  such,  are  beyond 
the  pale  of  scientific  criticism.  Having  myself  been  a  student 
of  moral  philosophy  in  a  northern  university,  I  entered  on 
my  scientific  career  full  of  hopes  that  metaphysics  would 
prove  a  useful  mentor,  if  not  a  guide  in  science. 
I  soon,  however,  found  that  it  availed  me  nothing,  and  I 


long  ago  arrived  at  the  conclusion,  so  well  put  by  Agassiz, 
when  he  says,  “we  trust  that  the  time  is  not  distant 
when  it  will  be  universally  understood  that  the  battle  of 
the  evidences  will  have  to  be  fought  on  the  field  of 
physical  science,  and  not  on  that  of  metaphysical.”* 
Many  of  the  metaphysicians’  objedtions  have  been  contro¬ 
verted  by  that  champion  of  natural  seledtion,  Mr.  Darwin’s 
trueknight,  Alfred  Wallace,  in  his  papers  on  “  Protedtion  ”f 
and  “Creation  by  Law,”.!  &c->  in  which  the  dodtrines  of 
“continual  interference”  the  “Theory  of  Beauty,” 
and  kindred  subjedts,  are  discussed  with  admirable 
sagacity,  knowledge,  and  skill.  But  of  Mr.  Wallace  and 
his  many  contributions  to  philosophical  biology  it  is  not 
easy  to  speak  without  enthusiasm,  for,  putting  aside  their 
great  merits,  he,  throughout  his  writings,  with  a  modesty  as 
rare  as  I  believe  it  to  be  in  him  unconscious,  forgets  his  own 
unquestioned  claims  to  the  honour  of  having  originated, 
independently  of  Mr.  Darwin,  the  theories  which  he  so 
ably  defends. 

On  the  score  of  Geology,  the  objedtors  chiefly  rely  on 
the  assumed  perfection  of  the  geological  record  ;  and  since 
almost  all  who  believe  in  its  imperfection,  and  many  of 
the  other  school,  accept  the  theories  both  of  evolution  and 
natural  selection,  wholly  or  in  part,  there  is  no  doubt  but 
Mr.  Darwin  claims  the  great  majority  of  geologists.  Of 
these  one  is  in  himself  a  host — the  veteran  Sir  Charles  Lyell 
— who,  after  having  devoted  whole  chapters  of  the  first 
editions  of  his  “  Principles  ”  to  establishing  the  doctrine 
of  special  creations,  abandons  it  in  the  tenth,  and  this,  too, 
on  the  shewing  of  a  pupil  ;  for,  in  the  dedication  of  his 
earliest  work,  “  The  Naturalist’s  Voyage,”  to  Sir  C.  Lyell, 
Mr.  Darwin  states  that  the  chief  part  of  whatever  merit 
he  or  his  works  may  possess  has  been  derived  from  study¬ 
ing  the  “  Principles  of  Geology.”  I  know  no  brighter  ex¬ 
ample  of  heroism  of  its  kind  than  this,  of  an  author  thus 
abandoning  late  in  life  a  theory  which  he  had  for  forty  years 
regarded  as  one  of  the  foundation  stones  of  a  work  that  had 
given  him  the  highest  position  attainable  amongst  contem¬ 
porary  scientific  writers.  Well  may  he  be  proud  of  a  super¬ 
structure  raised  on  the  foundations  of  an  insecure  doctrine 
when  he  finds  that  he  can  underpin  it,  and  substitute  a  new 
foundation,  and,  after  all  is  finished,  survey  his  edifice, 
not  only  more  secure,  but  more  harmonious  in  its  pro¬ 
portions  than  it  was  before ;  for  assuredly  the  biological 
chapters  of  the  tenth  edition  of  the  “Principles”  are 
more  in  harmony  with  the  doctrine  of  slow  changes  in  the 
history  of  our  planet  than  were  their  counterparts  in  the 
former  editions. 

To  the  astronomers’  objections  to  these  theories  I  turn 
with  diffidence ;  they  are  strenuously  urged  in  what 
is  in  my  opinion  the  cleverest  critique  of  them  that 
I  have  hitherto  met  with,  and  which  appeared  in  the 
North  British  Review.  It  is  anonymous — I  am  wholly 
ignorant  of  its  author ;  and  I  regret  to  find,  that,  in  common 
with  the  few  other  really  able  hostile  critiques,  it  is  dis¬ 
figured  by  a  dogmatism  that  contrasts  unfavourably  with 
Mr.  Darwin’s  considerate  treatment  of  his  opponents’ 
methods  and  conclusions.  The  author  starts,  if  I  read 
him  aright,  by  professing  his  unfamiliarity  with  the  truth 
and  extent  of  the  facts  upon  which  the  theories  of  evolu¬ 
tion  and  natural  seledtion  are  founded,  and  goes  on  to  say, 
that  “  the  superstructure  based  on  them  may  be  discussed 
apart  from  all  doubts  as  to  the  fundamental  fadts.”  The 
liberty  thus  to  discuss  no  one  may  dispute  or  curtail,  but 
the  biologist  will  ask,  to  what  end  can  such  discussion 
lead  ?  Who  would  attach  much  weight  to  the  verdidt  of 
a  judge  passed  on  evidence  of  which  he  knew  neither  the 
truth  nor  the  extent  ?  As  well  might  a  boy,  guiltless  of 
mathematics,  set  himself  to  test  the  47th  proposition  of 
the  istbook  of  Euclid,  by  constructing  paper  squares  corre¬ 
sponding  to  the  sides  of  a  right-angled  triangle,  then 
cutting  up  the  smaller  squares,  try  to  fit  the  pieces  into 

*  Agassiz  on  the  Contemplation  of  God  in  the  Kosmos.  Christian 
Examiner,  4th  series,  vol.  xv.,  p.  2. 

+  Westminster  Review. 

t  Journal  of  Science,  October,  1867. 
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the  larger,  and  failing  to  do  this  with  exactitude,  conclude 
of  the  problem,  as  the  reviewer  does  of  the  theory,  that 
it  is  “  an  ingenious  and  plausible  speculation,  marking  at 
once  the  ignorance  of  the  age  and  the  ability  of  the 
philosopher.” 

The  most  formidable  argument  urged  by  the  reviewer  is, 
that  “  the  age  of  the  inhabited  world  as  calculated  by 
solar  physics,  is  proved  to  have  been  limited  to  a  period 
wholly  inconsistent  with  Darwin’s  views.”  This  would 
be  a  valid  objection  if  these  views  depended  on  those  of 
one  school  of  geologists  ;  and  if  the  500,000,000  years, 
which  the  reviewer  adopts  as  the  age  of  the  world,  were, 
as  an  approximate  estimate,  accepted  by  either  astrono¬ 
mers  or  physicists.  But  in  the  first  place  the  reviewer 
assumes  that  the  rate  of  change  in  the  condition  of  the 
earth’s  surface  was  vastly  more  rapid  at  the  beginning 
than  now,  and  has  gradually  slackened  since  ;  but  over¬ 
looks  the  consequence,  that  according  to  all  Mr.  Darwin’s 
principles,  the  operations  of  natural  selection  must  in  such 
cases  have  been  formerly  correspondingly  more  rapid  ;  and 
in  the  second,  are  the  speculations  as  to  the  solidity  of 
the  earth’s  crust,  dating  back  only  500,000,000  years,  to 
be  depended  upon  ?  In  his  great  work  the  author* *  quotes 
for  these  numbers,  gives  as  possible  limits  20,000,000,  or 
400,000,000  years  ;  whilst  other  philosophers  assign  to  the 
habitable  globe  an  age  far  exceeding  the  longest  of  these 
periods.  Surely,  in  estimates  of  such  a  nature  as  the 
above,  which  are  calculated  from  data  themselves 
in  a  great  degree  hypothetical,  there  are  no  principles 
upon  which  we  are  warranted  in  assuming  the  speculations 
of  the  astronomer  to  be  more  worthy  of  confidence  than 
those  of  the  biologist. 

A  former  most  distinguished  president,  and  himself  an 
astronomer,  Professor  Whewell,  has  said  of  Astronomy 
“that  it  is  not  one  of  the  lessons  of  science,  but  the  one 
of  perfect  science,  the  only  branch  of  human  knowledge 
in  which  we  are  able  fully  and  clearly  to  interpret  Nature’s 
oracles  ;  so  that  by  that  which  we  have  tried  we  receive  a 
prophecy  of  that  which  is  untried.”*  Now,  whilst  fully 
admitting,  and  proudly  as  every  scientific  man  ought,  that 
Astronomy  is  the  most  certain  in  her  methods  and  results 
of  all  sciences,  that  she  has  called  forth  some  of  the 
highest  efforts  of  the  intellect,  and  that  her  results  far 
transcend  in  grandeur  those  of  any  other  science,  I  think 
we  may  hesitate  before  we  therefore  admit  her  queenship, 
her  perfection,  or  her  sole  claims  to  interpretation  and  to 
prophecy.  Her  methods  are  those  of  the  mathematicians; 
she  may  call  geometry  and  algebra  her  handmaidens,  but  she 
is  none  the  less  their  slave.  No  science  is  really  perfect, 
certainly  not  that  which  lately  erred  2,000,000  miles  in 
so  fundamental  a  datum  as  the  earth’s  distance  from  the 
sun.  Have  Faraday  and  Von  Baer  interpreted  no  oracles 
of  Nature  fully  and  clearly?  Have  Cuvier  and  Dalton  not 
prophesied  and  been  true  prophets  ? 

Claims  to  queenship  do  not  accord  with  the  spirit  of 
science  ;  neither  would  I  liken  the  domain  of  natural 
knowledge  to  a  hive,  in  which  every  comb  is  a  science, 
and  truth  the  one  queen  over  them  all. 

It  remains  to  say  a  few  words  on  some  prospects  which 
this  Norwich  meeting  opens. 

A  new  science  has  dawned  upon  us  ;  that  of  the  early 
history  of  mankind.  Pre-historic  Archaeology  (including  as  it 
does  the  origin  of  language  and  of  art)  has  been  the  latest  to 
rise  of  a  series  of  luminaries  that  have  dispelled  the  mists 
of  ages  and  replaced  time-honoured  traditions  by  scientific 
truths.  Astronomy,  if  not  the  queen,  yet  the  earliest  of 
sciences,  first  snatched  the  torch  from  the  hands  of 
dogmatic  teachers,  tore  up  the  letter  and  cherished  the 
spirit  of  the  law.  Geology  next  followed,  but  not  till  two 
centuries  had  elapsed,  nor,  indeed,  till  this  our  day  in 
divesting  religious  teaching  of  many  cobwebs  of  scientific 
error.  It  has  told  us  that  animal  and  vegetable  life  pre¬ 
ceded  the  appearance  of  man  on  the  globe,  not  by  days 
but  by  myriads  of  years,  and  how  late  this  knowledge 

*  Thomson  and  Tait,  Treatise  on  Natural  Philosophy,  vol.  i.,  p.  716. 

*  Rev.  W.  Whewell.  Reports,  1833,  p.  xiii.  ‘ 


came  we  may  gather  from  the  fad,  that  Lawrence  in 
his  previously  quoted  ledures,*  delivered  so  late  as  1818, 
says  of  the  extind  races  of  animals,  that  “  their  living 
existence  has  been  supposed, with  considerable  probability,” 
to  be  of  older  date  than  the  formation  of  the  human  race. 

And,  last  of  all,  this  new  science  proclaims  man  himself 
to  have  inhabited  this  earth  for,  perhaps,  many  thousands 
of  years  before  the  historic  period, — a  result  little  ex- 
peded  less  than  thirty  years  ago  when  the  Rev.  W.  V. 
Harcourt,  in  his  address  to  the  Association  at  Birming¬ 
ham^  observed  that  “  Geology  points  to  the  conclusion 
that  the  time  during  which  man  has  existed  on  the  globe, 
cannot  materially  differ  from  that  assigned  by  scripture,” 
referring,  I  need  not  say,  to  the  so-called  scripture 
chronology,  which  has  no  warrant  in  the  Old  Testament, 
and  which  gives  5874  years  as  the  age  of  the  inhabited 
globe. 

Pre-historic  Archaeology  now  offers  to  lead  us  where 
man  has  hitherto  not  ventured  to  tread.  Can  we,  whilst 
truthfully  and  fearlessly  pursuing  this  inquiry,  separate 
its  physical  from  its  spiritual  asped  ?  will  be  the  upper¬ 
most  thought  in  the  minds  of  many  here  present  :  to 
separate  them  is,  I  believe,  indeed  impossible,  but  to  search 
out  common  truths  that  underlie  both  is  permitted  to  all. 
Mr.  Disraeli,  J  has  well  said  of  truth,  that  it  is 
the  sovereign  passion  of  mankind.  And  it  should 
be  emphatically  so  in  the  minds  engaged  in  this  search, 
where  religion  and  science  should  speak  peace  to  one 
another,  if  they  are  to  walk  hand  in  hand  in  this  our  day 
and  generation. 

A  great  deal  has  of  late  been  said  and  written  about  the 
respedive  attitudes  of  Religion  and  Science  ;  and  my  pre¬ 
decessor,  the  Duke  of  Buccleuch,  dwelt  on  this  in  his  address 
last  year  with  great  good  sense  and  good  'taste,  and  pointed 
out  how  much  the  progress  of  knowledge  depended  on  this 
attitude  being  mutually  considerate  and  friendly.  During 
the  first  decades  of  my  scientific  life,  science  was 
rarely,  within  my  experience,  heard  of  from  the  pulpits  of 
these  islands:  during  the  succeeding,  when  the  influence 
of  the  reliquicz  djluviance  and  the  Bridgewater  treatises 
was  still  felt,  I  often  heard  it  named,  and  always  welcomed. 
Now,  and  of  late  years,  science  is  more  frequently  named 
than  ever,  but  too  often  with  dislike  or  fear  rather  than 
with  trust  and  welcome. 

The  Rev.  Dr.  Hanna,  in  an  eloquent  and  candid  con¬ 
tribution  to  the  Contemporary  Review,  ||  has  adduced  a  long 
list  of  eminent  clergymen  of  various  denominations  who 
have  adorned  science  by  their  writings  and  religion  by  their 
lives  :  I  do  not  ignore  their  contributions,  still  less  do  I 
overlook  the  many  brilliant  examples  of  educated 
preachers  who  give  to  science  the  resped  due  to  it.  But 
Dr.  Hanna  omits  to  observe  that  the  majority  of  these 
honoured  contributors  were  not  religious  teachers  in  the 
ordinary  sense  of  the  term  :  nor  does  he  tell  us  in  what 
light  many  of  their  scientific  writings  were  regarded  by  a 
large  body  of  their  brother  clergymen,  those  resident  in 
the  country  especially,  from  whom  alone  an  over¬ 
whelming  proportion  of  the  population  ever  hear  the 
name  of  science. 

In  return,  let  -each  pursue  the  search  for  truth,  the 
archaeologist  into  the  physical,  the  religious  teacher  into 
the  spiritual  history  and  condition  of  mankind.  It  will 
be  in  vain  that  each  regards  the  other’s  pursuit  from  afar, 
and  turning  the  objed  glass  of  his  mind’s  telescope  to 
his  eye,  is  content  when  he  sees  how  small  the  other  looks. 

To  search  out  the  whence  and  whither  of  his  existence 
is  an  unquenchable  instind  of  the  human  mind ;  to  satisfy 
it,  man  in  every  age,  and  in  every  country,  has  adopted 
creeds  that  embrace  his  past  history  and  his  future  being; 
and  has  eagerly  accepted  scientific  truths  that  support  the 
creeds  ;  and  but  for  this  unquenchable  instind,  I  for  one 
believe,  that  neither  religion  nor  science  would  have 

*  Ledtureson  Physiology,  Zoology,  &c.,  p.  52. 

+  Reports,  p.  17. 
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advanced  so  far  as  they  have  into  the  hearts  of  any 
people.  Science  has  never  in  this  search  hindered  the 
religious  aspirations  of  good  and  earnest  men  ;  nor  have 
pulpit  cautions,  which  are  too  often  the  ill-disguised  deter¬ 
rents,  ever  turned  inquiring  minds  from  the  revelations  of 
science. 

A  sea  of  time  spreads  its  waters  between  that  period  to 
which  the  earliest  traditions  of  our  ancestors  point,  and 
that  far  earlier  period  when  man  first  appeared  upon  the 
globe.  For  his  track  upon  that  sea  man  vainly  questions 
his  spiritual  teachers.  Along  its  hither  shore,  if  not 
across  it,  science  now  offers  to  pilot  him.  Each  fresh 
discovery  concerning  pre-historic  man  is  as  a  pier  built 
on  some  rock  its  tide  has  exposed,  and  from  these  piers 
arches  will  one  day  spring  that  will  carry  him  further  and 
further  across  its  depths. 

Science,  it  is  true,  may  never  sound  the  depths  of  that 
sea,  may  never  buoy  its  shallows,  or  span  its  narrowest 
creeks,  but  she  will  still  build  on  every  tide-washed  rock; 
nor  will  she  deem  her  mission  fulfilled  till  she  has  sounded 
its  profoundest  depths  and  reached  its  further  shore,  or 
proved  the  one  to  be  unfathomable  and  the  other 
unattainable,  upon  evidence  not  yet  revealed  to  mankind. 
And  if  in  her  tracks  he  bears  in  mind  that  it  is  a  common 
objeCt  of  religion  and  of  science  to  seek  to  understand 
the  infancy  of  human  existence — that  the  laws  of  mind  are 
not  yet  relegated  to  the  domain  of  the  teachers  of  physical 
science,  and  that  the  laws  of  matter  are  not  within  the 
religious  teacher’s  province,  these  may  then  work  together 
in  harmony  and  with  good  will. 

But  if  they  would  thus  work  in  harmony,  both 
parties  must  beware  how  they  fence  with  that  most 
dangerous  of  all  two-edged  weapons,  Natural  Theology — 
a  science  falsely  so  called  when,  not  content  with  trust¬ 
fully  accepting  truths  hostile  to  any  presumptuous 
standard  it  may  set  up,  it  seeks  to  weigh  the  infinite  in 
the  balance  of  the  finite,  and  shifts  its  ground  to  meet  the 
requirements  of  every  new  faCt  that  science  establishes, 
and  every  old  error  that  science  exposes.  Thus  pursued, 
Natural  Theology  is  to  the  scientific  man  a  delusion,  and 
to  the  religious  man  a  snare,  leading  too  often  to  dis¬ 
ordered  intellects  and  to  atheism. 

One  of  our  deepest  thinkers,*  Mr.  Herbert  Spencer,  has 
said: — “If religion  and  science  are  to  be  reconciled,  the 
basis  of  the  reconciliation  must  be  this  deepest,  widest, 
and  most  certain  of  facts,  that  the  power  which  the 
universe  manifests  to  us  is  utterly  inscrutable.”  The  bonds 
that  unite  the  physical  and  spiritual  history  of  man,  and 
the  forces  which  manifest  themselves  in  the  alternate 
victories  of  mind  and  of  matter  over  the  actions  of  the 
individual,  are,  of  all  the  subjects  that  physics  and  psy- 
cology  have  revealed  to  us,  the  most  absorbing  and  are, 
perhaps, utterly  inscrutable.  In  the  investigation  oftheirphe- 
nomena  is  wrapped  up  that  of  the  past  and  the  future,  the 
whence  and  the  whither,  of  his  existence  ;  and,  after  a 
knowledge  of  these,  the  human  soul  still  yearns, ,  and  thus 
passionately  cries,  in  the  words  of  a  living  poet,f 

“  To  matter  or  to  force 
The  all  is  not  confined  ; 

Beside  the  law  of  things 
Is  set  the  law  of  mind  ; 

One  speaks  in  rock  and  star, 

And  one  within  the  brain, 

In  unison  at  times, 

And  then  apart  again  ; 

And  both  in  one  have  brought  us  hither, 

That  we  may  know  our  whence  and  whither. 

The  sequences  of  law 
We  learn  through  mind  alone  ; 

We  see  but  outward  forms, 

The  soul  the  one  thing  known  ; — 

If  she  speak  truth  at  all, 

The  voices  must  be  true 
That  give  these  visible  things, 

These  laws  their  honour  due, 

But  tell  of  One  who  brought  us  hither, 

And  holds  the  keys  of  whence  and  whither. 


*  First  Principles,  by  Herbert  Spencer,  Ed.  ii.,  page  46. 

+  The  Reign  of  Law,  by  F.  T.  Palgrave.  Maeinillan’s  Magazine, 
March,  1867. 
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He  in  His  science  plans, 

What  no  known  laws  foretell ; 

The  wandering  fires  and  fix’d 
Alike  are  miracle  : 

The  common  death  of  all, 

The  life  renewed  above, 

Are  both  within  the  scheme 
Of  that  all-circling  love. 

The  seeming  chance  that  cast  us  hither, 

Accomplishes  his  whence  and  whither.” 
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The  committee  of  the  Kew  Observatory  submit  to  the 
Council  of  the  British  Association  the  following  statement 
of  their  proceedings  during  the  past  year 

The  meteorological  office,  to  which  allusion  was  made 
in  the  last  report,  continues  in  operation,  Kew  being  the 
central  observatory,  as  arranged  with  the  meteorological 
committee  appointed  by  the  Council  of  the  Royal  Society. 
In  consequence  of  this  arrangement  there  has  been  during 
the  past  year  a  considerable  access  of  work  to  the  Kew 
Observatory,  and  the  duties  undertaken  by  that  establish¬ 
ment  may,  as  in  the  last  report,  for  clearness’  sake,  be 
again  considered  under  the  two  following  heads  ; — 

(A)  The  work  done  by  the  Kew  Observatory  under 

the  direction  of  the  British  Association. 

(B)  That  done  at  Kew  as  the  Central  Observatory  of 

the  Meteorological  Committee. 

This  system  of  division  will  therefore  be  adopted  in 
this  report ;  but  it  ought  to  be  mentioned  that  the  financial 
statement  appended  to  it  refers  only  to  the  first  of  these 
divisions,  since  the  work  done  at  Kew  for  the  meteoro¬ 
logical  committee  has  been  paid  from  funds  supplied  by 
the  committee,  and  not  in  any  way  from  money  subscribed 
by  the  British  Association. 

(A)  Work  done  by  Kew  Observatory  under  the 
Direction  of  the  British  Association. 

1.  New  Instruments  for  Colaba  Observatory.— The 
chairman  of  the  Kew  committee,  shortly  after  the  meeting 
at  Dundee,  received  a  communication  from  Mr.  Chambers, 
the  superintendent  of  the  Colaba  Observatory,  Bombay, 
requesting  the  support  of  the  Kew  committee  in  his  appli¬ 
cation  to  the  India  Board  for  a  supply  of  self-recording 
magnetographs  and  other  instruments  required  for  his 
observatory.  This  was  ultimately  brought  before  the 
Council  of  the  British  Association  ;  and  in  consequence 
of  the  steps  taken,  Sir  Stafford  Northcote,  in  a  letter  to 
General  Sabine,  dated  30th  January,  1868,  sanctioned  the 
supply  of  new  instruments  for  the  observatory  at  Bombay, 
while  General  Sabine,  on  behalf  of  the  Kew  committee, 
undertook  to  seleCt  the  following  instruments  required  : — 

(1)  A  set  of  self-recording  magnetometers  for  register¬ 

ing  by  photography  changes  of  declination,  hori¬ 
zontal  force,  and  vertical  force. 

(2)  Thomson’s  electrometer,  arranged  for  photographic 

self- registration. 

(3)  A  self-recording  barograph  and  thermograph,  of 

the  pattern  adopted  by  the  meteorological  com¬ 
mittee  (added  afterwards). 

(4)  Apparatus  for  measuring  and  tabulating  the  curves 

given  by  the  above-named  instruments. 

(5)  Photographic  apparatus,  porcelain  dishes,  and 
boxes  for  paper  and  photograms. 

(6)  Moffat’s  ozonometer,  in  box  with  clockwork  and 
rotating  cylinder. 
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(7)  Beam-compasses,  with  steel  points  and  tangent 

screw  adjustment  to  measure  4  feet  (for  verifica¬ 
tion  of  distances  in  defledtion  experiments). 

(8)  Rotating  frame  with  large  glass  jar  for  testing 
thermometers. 

2.  Magnetic  work. — The  self-recording  magnetographs, 
ordered  by  the  India  Board  for  Mr.  Chambers,  have  been 
verified  at  Kew,  and  returned  to  the  India  Office,  from 
which  they  have  been  doubtless  despatched  ere  this  to 
Bombay. 

A  differential  declinometer  (received  from  General 
Sabine’s  office)  has  been  verified  at  Kew  for  Dr.  Lemstrom, 
who  has  gone  out  as  physical  observer  with  the  Spitz- 
bergen  expedition. 

A  unifilar  has  been  received  at  Kew  for  Mr.  Meldrum, 
of  the  Mauritius  Observatory,  and  its  constants  are  in 
process  of  being  determined. 

Senhor  Viegas,  of  Coimbra,  and  Lieutenant  Ielagin,  of 
the  Imperial  Russian  Navy,  have  received  magnetic  in¬ 
struction  at  Kew ;  and  a  dip-circle  has  been  prepared  for 
the  latter  gentleman,  who  purposes  making  observations 
with  it  at  the  various  European  Observatories. 

The  usual  monthly  absolute  determinations  of  the 
magnetic  elements  continue  to  be  made  by  Mr.  Whipple, 
magnetic  assistant ;  and  the  self-recording  magnetographs 
are  in  constant  operation  as  heretofore,  also  under  Mr. 
Whipple,  who  has  displayed  much  care  and  ability  in 
the  discharge  of  his  duties. 

The  photographic  department  connected  with  the  self- 
recording  instruments  is  under  the  charge  of  Mr.  Page, 
assisted  by  Mr.  Foster,  both  of  whom  discharge  their 
duties  very  satisfactorily. 

An  arrangement  connected  with  the  instrumental  clock 
for  shutting  off  the  light  every  two  hours,  and  thereby  in¬ 
creasing  the  accuracy  of  the  time  scale,  originally  devised 
by  Mr.  Beckley,  in  connection  with  the  self-recording 
meteorological  instruments,  has  been  adapted  to  the  Kew, 
and  also  to  the  Mauritius  and  Bombay  self-recording 
magnetographs,  and  the  time-scale  of  the  Kew  magneto¬ 
graphs  has  been  made  the  same  as  those  of  the  other  in¬ 
struments. 

It  was  proposed  in  the  last  report  that  the  task  of 
tabulating  and  reducing  the  magnetic  curves  produced  at 
Kew  subsequently  to  January,  1865,  should  be  performed 
by  the  staff  at  Kew  working  under  the  direction  of  Mr. 
Stewart.  In  accordance  with  this  resolution  787  curves, 
beingthose  ofthe  declination  from  February,  1865,  to  April, 
1867,  have  been  measured  for  every  hour,  aud  the  process 
of  reduction  of  these  measurements  is  well  advanced. 

The  magnetical  observations  made  at  Ascension  by 
Lieutenant  Rokeby,  R.M.,  have  been  nearly  reduced  by 
Mr.  Whipple,  and  it  is  proposed  to  communicate  the 
results  to  the  Royal  Society. 

A  comparison  of  the  Kew  and  Lisbon  magnetic  curves 
during  the  magnetic  storm  of  February  20-25,  1866,  made 
by  Senhor  Capello,  of  the  Lisbon  Observatory,  has  been 
communicated  to  the  Royal  Society,  and  will  be  found 
published  in  their  proceedings  for  May  28,  1868. 

Mr.  Stewart  has  likewise  received  from  Senhor  Capello 
a  short  paper  “  On  the  reappearance  of  certain  periods  of 
declination  disturbance  during  two,  three,  or  several  days,” 
which  he  proposes  to  communicate  to  the  Royal  Society. 

The  Rev.  W.  Sidgreaves  and  Mr.  Stewart  have  been 
engaged  in  making  intercomparisons  of  simultaneous  dis¬ 
turbances  of  the  declination  at  Stonyhurst  and  Kew,  for 
both  of  which  stations  the  instruments  have  the  same 
scale.  It  would  appear  from  these  that  during  slow  dis¬ 
turbances  there  is  an  absolute  identity  between  the  indi¬ 
cations  of  the  two  instruments,  even  to  their  most  minute 
features.  On  the  other  hand,  the  more  abrupt  disturb¬ 
ances  appear  to  be  exaggerated  at  Stonyhurst  as  compared 
with  Kew  to  an  extent  which  appears  (at  first  sight)  to 
depend  upon  the  abruptness.  Messrs.  Sidgreaves  and 
Stewart  are  investigating  this  phenomenon,  which  has 
clearly  a  physical  and  not  an  instrumental  origin,  and 
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purpose  communicating  their  results  in  a  joint  paper  to 
the  Royal  Society. 

3.  Meteorological  Work. — The  meteorological  work  of 
the  Observatory  continues  in  the  charge  of  Mr.  Baker,  who 
executes  his  duties  very  satisfactorily. 

Since  the  Dundee  meeting  seventy-eight  barometers 
have  been  verified,  and  seventy-one  are  at  present  in 
hand;  1,139  thermometers  have  likewise  been  verified, 
and  fourteen  standard  thermometers  have  been  constructed 
for  the  thermographs  of  the  meteorological  committee. 
Thirty-two  thermograph  thermometers  have  likewise  been 
tested,  twenty-four  of  these  being  for  the  meteorological 
committee  and  eight  for  opticians. 

The  self-recording  meteorological  instruments  now  at 
work  at  Kew  will  be  again  mentioned  in  the  second  di¬ 
vision  of  this  report.  These  are  in  the  charge  of  Mr. 
Baker,  the  photography  being  superintended  by  Mr.  Page. 

Mr.  Robert  Addams  has  kindly  made  a  preliminary  ex¬ 
periment  with  his  apparatus  for  freezing  carbonic  acid, 
which  is  now  at  Kew,  and  has  also  left  specific  instructions 
regarding  it,  so  that  the  operation  can  in  future  be  per¬ 
formed  without  assistance.  The  point  corresponding  to 
the  temperature  of  freezing  mercury  has  been  determined 
for  two  thermometers  belonging  to  the  meteorological 
committee. 

The  self-recording  barographs,  thermographs,  and 
anemographs  for  the  six  outlying  observatories  of  the 
meteorological  committee  have  been  verified  at  Kew. 
A  self-recording  barograph  and  thermograph  have  likewise 
been  verified  for  Messrs.  R.  and  J.  Beck,  opticians  ;  and 
the  verification  of  another  set  for  Mr.  Chambers,  of  the 
Colaba  Observatory,  has  been  very  recently  completed. 

The  experiments  made  on  aneroids  at  Kew,  by  the 
request  and  at  the  expense  of  the  meteorological  com¬ 
mittee,  have  formed  the  subject  of  a  communication 
recently  made  to  the  Royal  Society  by  that  body. 

4.  Photoheliograph.— The  Kew  heliograph,  in  charge  of 
Mr.  De  la  Rue,  continues  to  be  worked  in  a  satisfactory 
manner.  During  the  past  year  224  negatives  have  been 
taken  on  140  days.  Ninety  pictures  of  the  Pagoda  in 
Kew  Gardens  have  likewise  been  taken,  in  the  hope  of 
being  able  by  this  means  to  determine  accurately  the 
angular  diameter  of  the  sun. 

Since  the  last  meeting  of  the  Association,  a  series  of 
solar  researches,  in  continuation  of  the  second  series,  has 
been  published  (the  expense  of  printing  having  been  de- 
}  frayed  by  Mr.  De  la  Rue),  entitled  “  Researches  on  solar 
physics.  Appendix  to  second  series. — On  the  distribution 
in  heliographic  latitudes  of  the  sun-spots  observed  by 
Carrington  ;  by  Messrs.  De  la  Rue,  Stewart,  and  Loewy.” 

Two  papers  have  likewise  been  communicated  to  the 
Royal  Society  by  these  gentlemen.  The  first  of  these  is 
entitled  “  Researches  on  solar  physics.  Heliographical 
positions  and  areas  of  sun-spots  observed  with  the  Kew 
photoheliograph  during  the  years  1862  and  1863.” 

The  second  is  entitled  “  Account  of  some  recent  obser¬ 
vations  on  sun-spots,  made  at  the  Kew  Observatory.” 

Sun-spots  continue  likewise  to  be  numbered  after  the 
manner  of  Hofrath  Schwabe  ;  and  a  table,  exhibiting  the 
monthly  groups  observed  at  Dessau  and  at  Kew  for  the 
year  1867  has  been  communicated  to  the  Astronomical 
Society,  and  published  in  their  monthly  notices. 

The  measurements  of  the  Kew  pictures  for  the  year  1864 
are  approaching  completion  ;  when  complete  they  will  be 
communicated  to  the  Royal  Society.  It  is  intended  to 
work  up  rapidly  the  back  years,  preparatory  to  a  final 
discussion. 

Mr.  De  la  Rue  has  recently  received  a  letter  from  M. 
Struve,  in  which  it  is  stated  that  the  arrival  at  Kew  of 
M.  Berg,  of  the  Wilna  Observatory,  in  order  to  practise 
with  the  photoheliograph,  may  be  shortly  expedted. 

5.  Apparatus  for  Verifying  Sextants , — Several  determi¬ 
nations  have  been  made  of  the  angular  distances  between 
the  collimators  of  this  instrument;  but  the  result  appears 
to  indicate  a  greater  want  of  fixedness  in  these  than  is 
desirable.  Should,  however,  the  apparatus  come  to  be 
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extensively  employed  for  the  verification  of  sextants,  this 
may  be  overcome  by  means  of  frequent  determinations  of 
these  angular  distances  by  a  theodolite. 

6.  Miscellaneous  Work.- — -The  time  and  attention  of  the 
Observatory  Staff  has  been  so  much  absorbed  during  the 
last  year  with  the  regular  work  of  the  Observatory  that 
little  or  no  progress  has  been  made  in  miscellaneous  ex¬ 
periments. 

The  instrument  devised  by  Mr.  Broun  for  the  purpose 
of  estimating  the  magnetic  dip  by  means  of  soft  iron,  re¬ 
mains  at  present  at  the  Observatory,  awaiting  Mr.  Broun’s 
return  to  England. 

The  Superintendent  has  received  grants  from  the  Royal 
Society  for  special  experiments  ;  and  when  these  are  com¬ 
pleted  an  account  will  be  rendered  to  that  Society. 

(B)  Work  done  at  Kew  as  the  Central  Observatory 
of  the  Meteorological  Committee. 

This  work  may  be  divided  into  four  heads,  the  first  of 
these  being  the  arrangement  of  self-recording  meteoro¬ 
logical  instruments,  their  verification  at  Kew,  and  erection 
at  the  various  stations  ;  the  second  being  the  arrangement 
of  a  system  of  tabulating  from  the  automatic  records  of 
these  instruments  ;  the  third  being  the  arrangement  of  a 
system  by  means  of  which  the  continued  accuracy  of  the 
instruments  themselves,  and  of  their  tabulated  records, 
may  be  secured  ;  while  the  fourth  is  the  work  done  at 
Kew  as  being  itself  one  of  the  Observatories  of  the 
meteorological  committee. 

1.  Arrangement ,  Verification,  and  Erection  of  Self- 
recording  Instruments. — -In  the  last  report  of  this  committee 
a  short  account  was  given  of  the  principles  of  construction 
of  the  system  of  self-recording  meteorological  instruments 
arranged  at  Kew,  comprising  the  thermograph,  barograph, 
and  anemograph.  A  more  detailed  account  has  since 
been  given  by  the  meteorological  committee  in  their 
report  to  Parliament  for  the  year  1867,  and  it  is  therefore 
unnecessary  to  enter  here  into  the  subject.  It  ought, 
however,  to  be  mentioned  that  the  principle  adopted  in 
these  instruments  is  to  check  the  accuracy  of  their 
automatic  records  by  means  of  reference  to  standards  ; 
and  with  this  view  the  Kew  committee  have  constructed  a 
standard  wet  and  dry  bulb  thermometer  for  each  thermo¬ 
graph,  and  have  verified  a  standard  barometer  for  each  baro¬ 
graph.  When  the  various  self-recording  instruments  had 
been  completed  by  the  opticians,  they  were  sent  to  Kew, 
where  they  were  examined  and  verified.  They  were  then 
despatched  to  their  respective  stations  in  charge  of  the 
observer,  who  had  been  previously  instructed  at  Kew ; 
and  finally,  Mr.  Beckley,  mechanical  assistant  at  Kew, 
went  to  the  various  stations  and  superintended  the  erection 
of  the  instruments.  By  his  aid  this  was  accomplished  in 
a  very  thorough  and  satisfactory  manner. 

2.  System  of  Tabulation.— It  is  not  proposed  to  discuss 
here  the  system  of  tabulation.  This  has  already  been 
done,  to  a  certain  extent,  in  the  report  of  the  meteoro¬ 
logical  committee  presented  to  Parliament ;  and  the  whole 
subject  will,  it  is  hoped,  be  fully  treated  of  on  some  future 
occasion.  Suffice  it  to  say,  that  the  system  of  tabulation 
was  arranged  at  Kew,  and  that  the  tabulating  instruments 
were  all  verified  there  before  being  sent  to  their  respective 
observatories. 

3.  Verification  of  Records. — It  has  already  been  men¬ 
tioned  that  the  competency  of  the  observers  at  the  various 
stations  to  undertake  the  charge  of  the  self-recording 
instruments  was  secured  by  a  course  of  instruction  at 
Kew,  where  they  became  acquainted  with  the  principles 
of  construction  of  the  various  instruments,  with  the  photo¬ 
graphic  process  necessary  to  obtain  curves,  and  with  the 
system  of  tabulation.  In  addition  to  this,  the  instruments 
were  ereCted  at  the  various  stations  by  Mr.  Beckley,  and 
each  observer  was  thus  well  started.  It  is  not,  however, 
enough  in  a  project  of  this  nature  to  secure  a  good  begin¬ 
ning;  it  is,  moreover,  indispensable  to  see  that  the 
standard  of  excellence  is  maintained. 

For  this  purpose  it  is  proposed  by  the  meteorological 
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committee  that  Mr.  Stewart  should  personally  visit  all 
the  observatories  every  year  ;  in  addition  to  which  some 
one  of  the  Kew  assistants  might  occasionally  visit  some 
station  with  a  specific  object  in  view.  Mr.  Stewart  has 
already  visited  Stonyhurst,  Glasgow,  and  Aberdeen  ;  and, 
in  addition  to  the  preliminary  visit  to  the  various  stations 
made  by  Mr.  Beckley,  Mr.  Whipple  has  visited  Falmouth. 

Besides  this  inspection,  it  is  also  necessary  to  check  at 
Kew  the  accuracy  of  the  tabulated  results  that  arrive  there 
from  the  various  stations.  A  close  and  constant  scrutiny 
of  these  results  is  therefore  made  at  Kew ;  and  when  any 
error  is  detected,  it  is  brought  before  the  notice  of  the 
observer  who  made  it.  All  this  involves  a  very  consider¬ 
able  amount  of  labour,  more  especially  at  the  commence¬ 
ment  of  the  undertaking,  and  until  the  various  observa¬ 
tories  are  in  thorough  working  order.  For  the  purpose  of 
securing  accuracy  and  uniformity  in  the  reduction  of  the 
records  of  these  instruments,  it  has  been  proposed  that  a 
set  of  rules  should  be  drawn  up  under  the  sanction  of  this 
committee. 

4.  Work  done  at  Kew  as  one  of  the  Observatories  of  the 
Meteorological  Committee. — This  consists  in  keeping  the 
barograph,  thermograph,  and  anemograph  furnished  by  the 
meteorological  committee  in  constant  operation.  The 
barograph  is  ereCted  in  the  room  which  contains  the 
magnetographs,  and  which  has  a  very  small  daily  range 
of  temperature.  The  outer  part  of  the  thermograph  is 
attached  to  the  north  side  of  the  observatory,  towards  the 
west,  while  the  anemograph  has  been  ereCted  above  the 
centre  of  the  dome,  so  as  not  to  interfere  with  the  photo¬ 
heliograph. 

For  the  first  two  of  these  instruments  traces  in  duplicate 
are  obtained,  one  set  being  sent  to  the  meteorological 
office,  and  one  retained  at  Kew  ;  as  regards  the  anemo¬ 
graph,  the  original  records  are  sent,  while  a  copy  of  these 
on  tracing-paper  is  retained. 

The  tabulations  from  the  curves  of  the  Kew  instruments, 
and  the  examination  of  the  results  forwarded  to  Kew  from 
the  outlying  observatories,  so  far  as  this  last  is  not 
personally  done  by  Mr.  Stewart,  are  performed  in  a  very 
satisfactory  manner’by  Messrs.  Whipple,  Baker,  and  Page. 

Mr.  Steventon,  a  nephew  of  Captain  Toynbee,  of  the 
meteorological  office,  has  been  in  attendance  at  the  ob¬ 
servatory  for  instruction  for  about  twelve  months,  and 
latterly  has  given  much  assistance  in  the  meteorological 
department  of  the  observatory,  with  the  details  of  which 
he  is  now  fully  conversant. 

J.  P.  Gassiott, 

Chairman. 

Kew  Observatory, 

7th  August,  1868. 
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By  Professor  TYNDALL,  LL.D.,  F.R.S.,  &c.,  President. 


The  celebrated  Fichte,  in  his  leCtures  on  the  “  Vocation 
of  the  Scholar,”  insisted  on  a  culture  for  the  scholar 
which  should  not  be  one-sided,  but  all-sided.  His 
intellectual  nature  was  to  expand  spherically,  and  not  in 
a  single  direction.  In  one  direction,  however,  Fichte 
required  that  the  scholar  should  apply  himself  direCtly  to 
nature,  become  a  creator  of  knowledge,  and  thus  repay, 
by  original  labours  of  his  own,  the  immense  debt  he  owed 
to  the  labours  of  others.  It  was  these  which  enabled  him 
to  supplement  the  knowledge  derived  from  his  own 
researches,  so  as  to  render  his  culture  rounded,  and  not 
one-sided. 
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Fichte’s  idea  is  to  some  extent  illustrated  by  the  con¬ 
stitution  and  the  labours  of  the  British  Association.  We 
have  here  a  body  of  men  engaged  in  the  pursuit  of  natural 
knowledge,  but  variously  engaged.  While  sympathising 
with  each  of  its  departments,  and  supplementing  his 
culture  by  knowledge  drawn  from  all  of  them,  each  student 
amongst  us  seledts  one  subjedt  for  the  exercise  of  his  own 
original  faculty — one  line  along  which  he  may  carry  the 
light  of  his  private  intelligence  a  little  way  into  the  dark¬ 
ness  by  which  all  knowledge  is  surrounded.  Thus,  the 
geologist  faces  the  rocks;  the  biologist  fronts  the  con¬ 
ditions  and  phenomena  of  life  ;  the  astronomer  stellar 
masses  and  motions  ;  the  mathematician  the  properties 
of  space  and  number ;  the  chemist  pursues  his  atoms, 
while  the  physical  investigator  has  his  own  large  field  in 
optical,  thermal,  electrical,  acoustical,  and  other  phe¬ 
nomena.  The  British  Association,  then,  faces  Nature  on 
all  sides,  and  pushes  knowledge  centrifugally  outwards, 
while,  through  circumstance  or  natural  bent,  each  of  its 
working  members  takes  up  a  certain  line  of  research  in 
which  he  aspires  to  be  an  original  producer,  being  content 
in  all  other  directions  to  accept  instrudtion  from  his  fellow 
men.  The  sum  of  our  labours  constitutes  what  Fichte 
might  call  the  sphere  of  natural  knowledge.  In  the 
meetings  of  the  Association  it  is  found  necessary  to 
resolve  this  sphere  into  its  component  parts,  which 
take  concrete  form  under  the  respedtive  letters  of  our 
sedtions. 

This  Sedtion  (A)  is  called  the  Mathematical  and  Phy¬ 
sical  Sedtion.  Mathematics  and  physics  have  been  long 
accustomed  to  coalesce,  and  hence  this  grouping.  For 
while  mathematics,  as  a  produdt  of  the  human  mind,  is 
self-sustaining  and  nobly  self-rewarding, — while  the  pure 
mathematician  may  never  trouble  his  mind  with  considera¬ 
tions  regarding  the  phenomena  of  the  material  universe, 
still  the  form  of  reasoning  which  he  employs,  the  power 
which  the  organisation  of  that  reasoning  confers,  the 
applicability  of  his  abstradt  conceptions  to  adtual  phe¬ 
nomena,  render  his  science  one  of  the  most  potent  instru¬ 
ments  in  the  solution  of  natural  problems.  Indeed, 
without  mathematics,  expressed  or  implied,  our  know¬ 
ledge  of  physical  science  would  be  friable  in  the 
extreme. 

Side  by  side  with  the  mathematical  method  we  have 
the  method  of  experiment.  Here,  from  a  starting-point 
furnished  by  his  own  researches  or  those  of  others,  the 
investigator  proceeds  by  combining  intuition  and  verifica¬ 
tion.  He  ponders  the  knowledge  he  possesses  and  tries 
to  push  it  further,  he  guesses  and  checks  his  guess,  he 
conjedtures  and  confirms  or  explodes  his  conjedture.  These 
guesses  and  conjectures  are  by  no  means  leaps  in  the  dark  ; 
for  knowledge  once  gained  casts  a  faint  light  beyond  its  own 
immediate  boundaries.  There  is  no  discovery  so  limited 
as  not  to  illuminate  something  beyond  itself.  The  force 
of  intelledtual  penetration  into  this  penumbral  region 
which  surrounds  adtual  knowledge  is  not  dependent  upon 
method,  but  is  proportional  to  the  genius  of  the  investigator. 
There  is,  however,  no  genius  so  gifted  as  not  to  need 
control  and  verification.  The  profoundest  minds  know 
best  that  Nature’s  ways  are  not  at  all  times  their  ways, 
and  that  the  brightest  flashes  in  the  world  of  thought  are 
incomplete  until  they  have  been  proved  to  have  their 
counterparts  in  the  world  cf  fadt.  The  vocation  of  the 
true  experimentalist  is  the  incessant  corredtion  and  realisa¬ 
tion  of  his  insight ;  his  experiments  finally  constituting 
a  body,  of  which  his  purified  intuitions  are,  as  it  were,  the 
soul. 

Partly  through  mathematical,  and  partly  through  experi¬ 
mental  research,  physical  science  has  of  late  years  assumed 
a  momentous  position  in  the  world.  Both  in  a  material 
and  in  an  intelledtual  point  of  view  it  has  produced,  and 
it  is  destined  to  produce,  immense  changes — vast  social 
ameliorations,  and  vast  alterations  in  the  popular  con¬ 
ception  of  the  origin,  rule,  and  governance  of  things. 
Miracles  are  wrought  by  science  in  the  physical  world, 
while  philosophy  is  forsaking  its  ancient  metaphysical 


channels,  and  pursuing  those  opened  or  indicated  by 
scientific  research.  This  must  become  more  and  more 
the  case  as  philosophic  writers  become  more  deeply  imbued 
with  the  methods  of  science,  better  acquainted  with  the 
fadts  which  scientific  men  have  won,  and  with  the  great 
theories  which  they  have  elaborated. 

If  you  look  at  the  face  of  a  watch,  you  see  the  hour  and 
minute-hands,  and  possibly  also  a  second  hand,  moving 
over  the  graduated  dial.  Why  do  these  hands  move,  and 
why  are  their  relative  motions  such  as  they  are  observed 
to  be  ?  These  questions  cannot  be  answered  without 
opening  the  watch,  mastering  its  various  parts,  and  ascer¬ 
taining  their  relationship  to  each  other.  When  this  is 
done,  we  find  that  the  observed  motion  of  the  hands 
follows  of  necessity  from  the  inner  mechanism  of 
the  watch  when  adted  upon  by  the  force  invested  in  the 
spring. 

This  motion  of  the  hands  may  be  called  a  phenomenon 
of  art,  but  the  case  is  similar  with  the  phenomena  of 
Nature.  These  also  have  their  inner  mechanism,  and  their 
store  of  force  to  set  that  mechanism  going.  The  ultimate 
problem  of  physical  science  is  to  reveal  this  mechanism, 
to  discern  this  store,  and  to  show  that  from  the  combined 
adtion  of  both  the  phenomena  of  which  they  constitute 
the  basis  must  of  necessity  flow. 

I  thought  that  an  attempt  to  give  you  even  a  brief  and 
sketchy  illustration  of  the  manner  in  which  scientific 
thinkers  regard  this  problem  would  not  be  uninteresting 
to  you  on  the  present  occasion;  more  especially  as  it  will 
give  me  occasion  to  say  a  word  or  two  on  the  tendencies 
and  limits  of  modern  science,  to  point  out  the  region  which 
men  of  science  claim  as  their  own,  and  where  it  is  mere 
waste  of  time  to  oppose  their  advance,  and  also  to  define, 
if  possible,  the  bourne  between  this  and  that  other  region 
to  which  the  questionings  and  yearnings  of  the  scientific 
intelledt  are  diredted  in  vain. 

But  here  your  tolerance  will  be  needed.  It  was  the 
American  Emerson,  I  think,  who  said  that  it  is  hardly 
possible  to  state  any  truth  strongly  without  apparent 
injury  to  some  other  truth.  Under  the  circumstances,  the 
proper  course  appears  to  be  to  state  both  truths  strongly, 
and  allow  each  its  fair  share,  in  the  formation  of  the 
resultant  convidtion.  For  truth  is  often  of  a  dual  character, 
taking  the  form  of  a  magnet  with  two  poles  ;  and  many 
of  the  differences  which  agitate  the  thinking  part  of  man¬ 
kind  are  to  be  traced  to  the  exclusiveness  with  which 
different  parties  affirm  one  half  of  the  duality  in  forgetful¬ 
ness  of  the  other  half.  But  this  waiting  for  the  statement 
of  the  two  sides  of  a  question  implies  patience.  It  implies 
a  resolution  to  suppress  indignation  if  the  statement  of 
the  one  half  should  clash  with  our  convidtions,  and  not  to 
suffer  ourselves  to  be  unduly  elated  if  the  half-statement 
should  chime  in  with  our  views.  It  implies  a  deter¬ 
mination  to  wait  calmly  for  the  statement  of  the  whole 
before  we  pronounce  judgment  either  in  the  form  of  acqui¬ 
escence  or  dissent. 

This  premised,  let  us  enter  upon  our  task.  There  have 
been  writers  who  affirmed  that  the  pyramids  of  Egypt 
were  the  productions  of  nature ;  and  in  his  early  youth 
Alexander  von  Humboldt  wrote  an  essay  with  the  express 
object  of  refuting  this  notion.  We  now  regard  the  pyra¬ 
mids  as  the  work  of  men’s  hands,  aided  probably  by 
machinery  of  which  no  record  remains.  We  picture  to 
ourselves  the  swarming  workers  toiling  at  those  vast 
erections,  lifting  the  inert  stones,  and,  guided  by  the 
volition,  the  skill,  and  possibly  at  times  by  the  whip  of 
the  architect,  placing  the  stones  in  their  proper  positions. 
The  blocks  in  this  case  were  moved  by  a  power  external  to 
themselves,  and  the  final  form  of  the  pyramid  expressed 
the  thought  of  its  human  builder. 

Let  us  pass  from  this  illustration  of  building  power  to 
another  of  a  different  kind.  When  a  solution  of  common 
salt  is  slowly  evaporated,  the  water  which  holds  the  salt 
in  solution  disappears,  but  the  salt  itself  remains  behind. 
At  a  certain  stage  of  concentration,  the  salt  can  no  longer 
retain  the  liquid  form  ;  its  particles,  or  molecules,  as  they 
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are  called,  begin  to  deposit  themselves  as  minute  solids, 
so  minute,  indeed,  as  to  defy  all  microscopic  power.  As 
evaporation  continues  solidification  goes  on,  and  we  finally 
obtain,  through  the  clustering  together  of  innumerable 
molecules,  a  finite  mass  of  salt  of  a  definite  form.  What 
is  this  form  ?  It  sometimes  seems  a  mimicry  of  the  archi¬ 
tecture  of  Egypt.  We  have  little  pyramids  built  by  the 
salt,  terrace  above  terrace  from  base  to  apex,  forming  thus 
a  series  of  steps  resembling  those  up  which  the  Egyptian 
traveller  is  dragged  by  his  guides.  The  human  mind  is  as 
little  disposed  to  look  at  these  pyramidal  salt-crystals 
without  further  question  as  to  look  at  the  pyramids  of 
Egypt  without  inquiring  whence  they  came.  How,  then, 
are  those  salt-pyramids  built  up  ? 

Guided  by  analogy,  you  may  suppose  that,  swarming 
among  the  constituent  molecules  of  the  salt,  there  is  an 
invisible  population,  guided  and  coerced  by  some  invisible 
master,  and  placing  the  atomic  blocks  in  their  positions. 
This,  however,  is  not  the  scientific  idea,  nor  do  I  think 
your  good  sense  will  accept  it  as  a  likely  one.  The 
scientific  idea  is  that  the  molecules  adt  upon  each  other 
without  the  intervention  of  slave  labour  ;  that  they  attract 
each  other  and  repel  each  other  at  certain  definite  points, 
and  in  certain  definite  directions  ;  and  that  the  pyramidal 
form  is  the  result  of  this  play  of  attraction  and  repulsion. 
While,  then,  the  blocks  of  Egypt  were  laid  down  by  a 
power  external  to  themselves,  these  molecular  blocks  of 
salt  are  self-posited,  being  fixed  in  their  places  by  the 
forces  with  which  they  act  upon  each  other. 

I  take  common  salt  as  an  illustration  because  it  is 
so  familiar  to  us  all ;  but  almost  any  other  substance 
would  answer  my  purpose  equally  well.  In  fact,  through¬ 
out  inorganic  nature,  we  have  this  formative  power,  as 
Fichte  would  call  it — this  structural  energy  ready  to  come 
into  play,  and  build  the  ultimate  particles  of  matter  into 
definite  shapes.  It  is  present  everywhere.  The  ice  of  our 
winters  and  of  our  polar  regions  is  its  handiwork,  and  so 
equally  are  the  quartz,  felspar,  and  mica  of  our  rocks.  Our 
chalk-beds  are  for  the  most  part  composed  of  minute  shells, 
which  are  also  the  product  of  structural  energy ;  but  behind 
the  shell,  as  a  whole,  lies  the  result  of  another  and  more 
subtle  formative  act.  These  shells  are  built  up  of  little 
crystals  of  calc-spar,  and  to  form  these  the  structural  force 
had  to  deal  with  the  intangible  molecules  of  carbonate  of 
lime.  This  tendency  on  the  part  of  matter  to  organise 
itself,  to  grow  into  shape,  to  assume  definite  forms  in 
obedience  to  the  definite  action  of  force,  is,  as  I  have  said, 
all-pervading.  It  is  in  the  ground  on  which  you  tread,  in 
the  water  you  drink,  in  the  air  you  breathe.  Incipient  life, 
in  fact,  manifests  itself  throughout  the  whole  of  what  we 
call  inorganic  nature. 

The  forms  of  minerals  resulting  from  this  play  of  forces 
are  various,  and  exhibit  different  degrees  of  complexity. 
Men  of  science  avail  themselves  of  all  possible  means  of 
exploring  this  molecular  architecture.  For  this  purpose 
they  employ  in  turn  as  agents  of  exploration,  light,  heat, 
magnetism,  electricity,  and  sound.  Polarised  light  is 
especially  useful  and  powerful  here.  A  beam  of  such 
light,  when  sent  in  among  the  molecules  of  a  crystal,  is 
acted  on  by  them,  and  from  this  action  we  infer  with  more 
or  less  of  clearness  the  manner  in  which  the  molecules  are 
arranged.  The  difference,  for  example,  between  the 
inner  structure  of  a  plate  of  rock-salt  and  a  plate  of  crys¬ 
tallised  sugar  or  sugar-candy  is  thus  strikingly  revealed. 
These  differences  may  be  made  to  display  themselves  in 
phenomena  of  colour  of  great  splendour,  the  play  of 
molecular  force  being  so  regulated  as  to  remove  certain  of 
the  coloured  constituents  of  white  light,  and  to  leave 
others  with  increased  intensity  behind. 

And  now  let  us  pass  from  what  we  are  accustomed  to 
regard  as  a  dead  mineral  to  a  living  grain  of  corn.  When 
it  is  examined  by  polarised  light,  chromatic  phenomena 
similar  to  those  noticed  in  crystals  are  observed.  And 
why  ?  Because  the  architecture  of  the  grain  resembles  in 
some  degree  the  architecture  of  the  crystal.  In  the  corn 
the  molecules  are  also  set  in  definite  positions,  from  which 


they  act  upon  the  light.  But  what  has  built  together  the 
molecules  of  the  corn  ?  I  have  already  said,  regarding 
crystalline  architecture,  that  you  may,  if  you  please,  con¬ 
sider  the  atoms  and  molecules  to  be  placed  in  position  by 
a  power  external  to  themselves.  The  same  hypothesis  is 
open  to  you  now.  But,  if  in  the  case  of  crystals  you  have 
rejected  this  notion  of  an  external  architect,  I  think  you 
are  bound  to  reject  it  now,  and  to  conclude  that  the 
molecules  of  the  corn  are  self-posited  by  the  forces  with 
which  they  act  upon  each  other.  It  would  be  poor 
philosophy  to  invoke  an  external  agent  in  the  one  case 
and  to  reject  it  in  the  other. 

Instead  of  cutting  our  grain  into  thin  slices  and  sub¬ 
jecting  it  to  the  action  of  polarised  light,  let  us  place  it  in 
the  earth  and  subject  it  to  a  certain  degree  of  warmth.  In 
other  words,  let  the  molecules,  both  of  the  corn  and  of  the 
surrounding  earth,  be  kept  in  a  state  of  agitation  ;  for 
warmth,  as  most  of  you  know,  is,  in  the  eye  of  science, 
tremulous  molecular  motion.  Under  these  circumstances, 
the  grain  and  the  substances  which  surround  it  interact, 
and  a  molecular  architecture  is  the  result  of  this  interaction. 
A  bud  is  formed  ;  this  bud  reaches  the  surface,  where  it  is 
exposed  to  the  sun’s  rays,  which  are  also  to  be  regarded 
as  a  kind  of  vibratory  motion.  And  as  the  common  motion 
of  heat  with  which  the  grain  and  the  substances  surround¬ 
ing  it  were  first  endowed,  enabled  the  grain  and  these 
substances  to  coalesce,  so  the  specific  motion  of  the  sun’s 
rays  now  enables  the  green  bud  to  feed  upon  the  carbonic 
acid  and  the  aqueous  vapour  of  the  air,  appropriating 
those  constituents  of  both  for  which  the  blade  has  an 
elective  attraction,  and  permitting  the  other  constituent 
to  resume  its  place  in  the  air.  Thus  forces  are  active  at 
the  root,  forces  are  active  in  the  blade,  the  matter  of  the 
earth  and  the  matter  of  the  atmosphere  are  drawn  towards 
the  plant,  and  the  plant  augments  in  size.  We  have  in 
succession  the  bud,  the  stalk,  the  ear,  the  full  corn  in  the 
ear.  For  the  forces  here  at  play  act  in  a  cycle,  which  is 
completed  by  the  production  of  grains  similar  to  that  with 
which  the  process  began. 

Now  there  is  nothing  in  this  process  which  necessarily 
eludes  the  power  of  mind  as  we  know  it.  An  intellect  the 
same  kind  as  our  own,  would,  if  only  sufficiently  expanded, 
be  able  to  follow  the  whole  process  from  beginning  to  e  nd. 
No  entirely  new  intellectual  faculty  would  be  needed  tfor 
this  purpose.  The  duly  expanded  mind  would  see  in  yhe 
process  and  its  consummation  an  instance  of  the  plad  of 
molecular  force.  It  would  see  every  molecule  place/  in 
its  position  by  the  specific  attractions  and  repulso  ns 
exerted  between  it  and  other  molecules.  Nay,  given  ^le 
grain  and  its  environment,  an  intellect  the  same  in  kind  as 
our  owi,  but  sufficiently  expanded,  might  trace  out 
a  priori  every  step  of  the  process,  and  by  the  application 
of  mechanical  principles  would  be  able  to  demonstrate 
that  the  cycle  of  actions  must  end,  as  it  is  seen  to  end, 
in  the  reproduction  of  forms  like  that  with  which  the 
operation  began.  A  similar  necessity  rules  here  to  that 
which  rules  the  planets  in  their  circuits  round  the  sun. 

You  will  notice  that  I  am  stating  my  truth  strongly,  as 
at  the  beginning  we  agreed  it  should  be  stated.  But 
I  must  go  still  further,  and  affirm  that  in  the  eye  of  science 
the  animal  body  is  just  as  much  the  product  of  molecular 
force  as  the  stalk  and  ear  of  corn,  or  as  the  crystal  or  salt 
of  sugar.  Many  of  its  parts  are  obviously  mechanical. 
Take  the  human  heart,  for  example,  with  its  exquisite 
system  of  valves,  or  take  the  eye  or  the  hand.  Animal 
heat,  moreover,  is  the  same  in  kind  as  the  heat  of  a  fire, 
being  produced  by  the  same  chemical  process.  Animal 
motion,  too,  is  as  directly  derived  from  the  food  of  the 
animal,  as  the  motion  of  Trevethyck's  walking-engine 
from  the  fuel  in  its  furnace.  As  regards  matter,  the 
animal  body  creates  nothing ;  as  regards  force,  it  creates 
nothing.  Which  of  you  by  taking  thought  can  add  one 
cubit  to  his  stature  ?  All  that  has  been  said  regarding 
the  plant  may  be  re-stated  with  regard  to  the  animal. 
Every  particle  that  enters  into  the  composition  of  the 
muscle,  a  nerve,  or  a  bone,  has  been  placed  in  its  position 
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by  molecular  force.  And,  unless  the  existence  of  law  in 
these  matters  be  denied,  and  the  element  of  caprice  intro¬ 
duced,  we  must  conclude  that,  given  the  relation  of  any 
molecule  of  the  body  to  its  environment,  its  position  in 
the  body  might  be  predicted.  Our  difficulty  is  not  with 
the  quality  of  the  problem,  but  with  its  complexity  ;  and 
this  difficulty  might  be  met  by  the  simple  expansion  of 
the  faculties  which  man  now  possesses.  Given  this  ex¬ 
pansion,  and  given  the  necessary  molecular  data,  and  the 
chick  might  be  deduced  as  rigorously  and  as  logically  from 
the  egg  as  the  existence  of  Neptune  was  deduced  from  the 
disturbances  of  Uranus,  or  as  conical  refraction  was 
deduced  from  the  undulatory  theory  of  light. 

You  see  I  am  not  mincing  matters,  but  avowing  nakedly 
what  many  scientific  thinkers  more  or  less  distinctly 
believe.  The  formation  of  a  crystal,  a  plant,  or  an  animal, 
is  in  their  eyes  a  purely  mechanical  problem,  which  differs 
from  the  problems  of  ordinary  mechanics  in  the  smallness 
of  the  masses  and  the  complexity  of  the  processes  involved. 
Here  you  have  one  half  of  our  dual  truth ;  let  us  now 
glance  at  the  other  half.  Associated  with  this  wonderful 
mechanism  of  the  animal  body  we  have  phenomena  no 
less  certain  than  those  of  physics,  but  between  which  and 
the  mechanism  we  discern  no  necessary  connection.  A 
man,  for  example,  can  say  I  feel,  I  think,  I  love  ;  but  how 
does  consciousness  infuse  itself  into  the  problem  ?  The 
human  brain  is  said  to  be  the  organ  of  thought  and  feeling ; 
when  we  are  hurt  the  brain  feels  it,  when  we  ponder  it 
is  the  brain  that  thinks,  when  our  passions  or  affeCtion  s 
are  excited  it  is  through  the  instrumentality  of  the  brain. 
Let  us  endeavour  to  be  a  little  more  precise  here.  I 
hardly  imagine  that  any  profound  scientific  thinker  who 
has  reflected  upon  the  subject  exists  who  would  not  admit 
the  extreme  probability  of  the  hypothesis,  that  for  every 
fait  of  consciousness,  whether  in  the  domain  of  sense,  of 
thought,  or  of  emotion,  a  certain  definite  molecular  con¬ 
dition  is  set  up  in  the  brain  ;  that  this  relation  of  physics 
to  consciousness  is  invariable,  so  that,  given  the  state  of 
the  brain,  the  corresponding  thought  or  feeling  might  be 
inferred  ;  or,  given  the  thought  or  feeling,  the  correspond¬ 
ing  state  of  the  brain  might  be  inferred.  But  how  inferred  ? 
It  is  at  bottom  not  a  case  of  logical  inference  at  all,  but  of 
empirical  association.  You  may  reply  that  many  of  the 
inferences  of  science  are  of  this  charadter  ;  the  inference, 
for  example,  that  an  electric  current  of  a  given  direction 
will  deflect  a  magnetic  needle  in  a  definite  way  ;  but  the 
cases  differ  in  this,  that  the  passage  from  the  current  to 
the  needle,  if  not  demonstrable,  is  thinkable,  and  that  we 
entertain  no  doubt  as  to  the  final  mechanical  solution  of 
the  problem  ;  but  the  passage  from  the  physics  of  the 
brain  to  the  corresponding  facts  of  consciousness  is 
unthinkable.  Granted  that  a  definite  thought  and  a 
definite  molecular  action  in  the  brain  occur  simultaneously, 
we  do  not  possess  the  intellectual  organ,  nor,  apparently, 
any  rudiment  of  the  organ,  which  would  enable  us  to  pass 
by  a  process  of  reasoning  from  the  one  phenomenon  to 
the  other.  They  appear  together,  but  we  do  not  know 
why.  Were  our  minds  and  senses  so  expanded,  strength¬ 
ened,  and  illuminated  as  to  enable  us  to  see  and  feel  the 
very  molecules  of  the  brain  ;  were  we  capable  of  following 
all  their  motions,  all  their  groupings,  all  their  electric  dis¬ 
charges,  if  such  there  be  ;  and  were  we  intimately 
acquainted  with  the  corresponding  states  of  thought 
and  feeling,  we  should  be  as  far  as  ever  from  the  solution 
of  the  problem,  “  How  are  these  physical  processes  con¬ 
nected  with  the  faCts  of  consciousness  ?”  The  chasm 
between  the  two  classes  of  phenomena  would  still  remain 
intellectually  impassable.  Let  the  consciousness  of  love, 
for  example,  be  associated  with  a  right-handed  spiral 
motion  of  the  molecules  of  the  brain,  and  the  consciousness 
of  hate  with  a  left-handed  spiral  motion.  We  should  then 
know  when  we  love  that  the  motion  is  in  one  direction, 
and  when  we  hate  that  the  motion  is  in  the  other; 
but  the  “why  ?”  would  still  remain  unanswered. 

In  affirming  that  the  growth  of  the  body  is  mechanical, 
and  that  thought,  as  exercised  by  us,  has  its  correlative 


in  the  physics  of  the  brain,  I  think  the  position  of  the 
“  Materialist”  is  stated  as  far  as  that  position  is  a  tenable 
one.  I  think  the  materialist  will  be  able  finally  to  main¬ 
tain  this  position  against  all  attacks ;  but  I  do  not  think, 
as  the  human  mind  is  at  present  constituted,  that  he  can 
pass  beyond  it.  I  do  not  think  he  is  entitled  to  say  that 
his  molecular  groupings  and  his  molecular  motions  explain 
everything.  In  reality  they  explain  nothing.  The  utmost 
he  can  affirm  is  the  association  of  two  classes  of  phe¬ 
nomena  of  whose  real  bond  of  union  he  is  in  absolute 
ignorance.  The  problem  of  the  connection  of  body  and 
soul  is  as  insoluble  in  its  modern  form  as  it  was  in  the 
pre-scientific  ages.  Phosphorus  is  known  to  enter  into 
the  composition  of  the  human  brain,  and  a  courageous 
writer  has  exclaimed,  in  his  trenchant  German,  “  Ohne 
phosphor  kein  gedanke.”  That  may  or  may  not  be  the 
case  ;  but  even  if  we  knew  it  to  be  the  case,  the  knowledge 
would  not  lighten  our  darkness.  On  both  sides  of  the  zone 
here  assigned  to  the  materialist  he  is  equally  helpless.  If 
you  ask  him  whence  is  this  “  matter  ”  of  which  we  have 
been  discoursing,  who  or  what  divided  it  into  molecules, 
who  or  what  impressed  upon  them  this  necessity  of  running 
into  organic  forms,  he  has  no  answer.  Science  also  is 
mute  in  reply  to  these  questions.  But  if  the  materialist 
is  confounded,  and  science  rendered  dumb,  who  else  is 
entitled  to  answer?  To  whom  has  the  secret  been 
revealed?  Let  us  lower  our  heads  and  acknowledge  our 
ignorance,  one  and  all.  Perhaps  the  mystery  may  resolve 
itself  into  knowledge  at  some  future  day.  The  process  of 
things  upon  this  earth  has  been  one  of  amelioration.  It  is 
a  long  way  from  the  Iguanodon  and  his  contemporaries 
to  the  president  and  members  of  the  British  Association. 
And  whether  we  regard  the  improvement  from  the  scien¬ 
tific  or  from  the  theological  point  of  view  as  the  result  of 
progressive  development,  or  as  the  result  of  successive  exhi¬ 
bitions  of  creative  energy,  neither  view  entitles  us  to  assume 
that  man’s  present  faculties  end  the  series — that  the  process 
of  amelioration  stops  at  him.  A  time  may  therefore  come 
when  this  ultra-scientific  region  by  which  we  are  now 
enfolded  may  offer  itself  to  terrestrial,  if  not  to  human,  in¬ 
vestigation.  Two-thirds  of  the  rays  emitted  by  the  sun 
fail  to  arouse  in  the  eye  the  sense  of  vision.  The  rays 
exist,  but  the  visual  organ  requisite  for  their  translation 
into  light  does  not  exist.  And  so  from  this  region 
of  darkness  and  mystery  which  surrounds  us,  rays 
may  now  be  darting  which  Jrequire  but  the  develop¬ 
ment  of  the  proper  intellectual  organs  to  translate 
them  into  knowledge  as  far  surpassing  ours  as  ours 
does  that  of  the  wallowing  reptiles  which  once  held 
possession  of  this  planet.  Meanwhile  the  mystery  is  not 
without  its  uses.  It  certainly  may  be  made  a  power  in 
the  human  soul ;  but  it  is  a  power  which  has  feeling,  not 
knowledge,  for  its  base.  It  may  be,  and  will  be,  and  we 
hope  is  turned  to  account,  both  in  steadying  and  strength¬ 
ening  the  intellect,  and  in  rescuing  man  from  that  little¬ 
ness  to  which,  in  the  struggle  for  existence  or  for  precedence 
in  the  world,  he  is  continually  prone. 
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ADDRESS 

TO  THE 

CHEMICAL  SECTION. 

August  20,  1868. 

By  Professor  E.  FRANKLAND,  F.R.S.,  President. 

At  these  annual  reunions  of  those  interested  in  chemical 
science  it  is  usual  for  the  president  of  this  se&ion  to  take 
a  rapid  survey  of  the  progress  of  chemistry  during  the  past 
year,  and  in  comformity  with  that  custom,  it  now  devolves 
upon  me  to  bring  under  your  notice  some  matters  which 
may,  perhaps,  with  advantage  arrest  our  attention  for  a 
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few  moments  before  we  proceed  to  the  adtual  business  of 
the  section. 

It  may  be  safely  asserted  that  at  no  previous  meeting 
of  the  British  Association  has  there  been  evinced  such  an 
amount  of  interest  in  experimental  science,  and  especially 
in  chemistry,  as  that  which  pervades  the  length  and 
breadth  of  this  country.  The  international  display  of 
manufactures  last  year  in  Paris  produced  upon  British 
visitors  an  impression  which,  if  not  quite  unanimous  in 
its  kind,  was  almost  entirely  so,  as  regards  the  resulting 
conviction,  viz.  that  in  the  education  of  the  youth  of  this 
country  scientific  instruction  is  neglected,  or  systematically 
excluded,  to  an  extent  which  finds  no  approach  to  a 
parallel  in  any  other  great  European  nation.  There  are 
many,  and  I  confess  to  being  one  of  them,  who  consider 
that  even  now  our  trade  and  manufactures  are  suffering  to 
a  very  marked  extent  from  this  grave  defeCt  in  our 
national  education.  It  is  thought  by  some  that  ignorance 
on  the  part  of  managers  and  workmen  of  the  scientific 
truths  upon  which  most  manufacturing  processes  depend 
has  not  yet  begun  palpably  to  tell’uponour  manufacturing 
prosperity  ;  but  whatever  difference  of  opinion  there  may 
be  as  to  our  present  industrial  position  amongst  nations, 
all  agree  in  this,  that  without  the  extensive  introduction 
of  thorough  scientific  training  into  the  education  of  those 
destined  for  industrial  pursuits,  we  can  no  longer  continue 
to  maintain  that  pre-eminence  in  manufactures  which  we 
have  now  so  long  enjoyed. 

The  great  science  schools  of  the  continent  have  no 
parallels  in  this  country.  The  discouraging  way  in  which 
scientific  studies  are  being  introduced  into  our  older  uni¬ 
versities,  the  lack  of  the  necessary  funds  for  the  proper 
endowment  of  professorships  and  for  the  provision  of 
suitable  buildings  and  apparatus  in  our  modern  insti¬ 
tutions,  and  the  insignificance  of  the  rewards  offered  to 
successful  students  in  science,  have  naturally  operated 
most  injuriously  upon  the  extension  of  chemical  culture. 
Whilst  in  Heidelberg,  Zurich,  Bonn,  Berlin,  Leipzig,  and 
Carlsruhe  magnificent  edifices  have  been  raised,  replete 
with  all  the  newest  contrivances  for  facilitating  the 
prosecution  of  chemical  studies,  we  are  here  still  compelled 
to  give  instruction  and  conduct  research  in  small  and  in¬ 
convenient  buildings  utterly  inadequate  to  the  require¬ 
ments  of  modern  chemistry.  The  large  sums  spent  by 
the  governments  of  Germany  and  Switzerland  upon  these 
establishments  sufficiently  testify  to  their  opinion  of  the 
national  value  of  chemistry  in  education,  The  laboratory 
at  Zurich  cost  ^14,000,  that  of  Bonn  ^18,450,  the  one 
now  nearly  completed  in  Leipzig  will  cost  ^12,120,  whilst 
the  estimates  for  the  Berlin  laboratory,  with  its  seventy- 
four  rooms,  amount  to  no  less  than  ^47,715. 

Such  being  the  comparatively  discouraging  circum¬ 
stances  under  which  chemistry  is  prosecuted  in  this 
country,  it  is  not  surprising  that  neither  the  number  of 
investigators,  nor  the  amount  of  new  faCts  added  to  our 
knowledge  during  a  given  time  will  bear  a  favourable 
comparison  with  the  chemical  activity  of  other  and  more 
favoured  nations.  In  1866,  1273  papersjwere  published 
by  805  chemists,  being  at  the  average  rate  of  1*58  paper 
for  each  investigator.  Of  these,  Germany  contributed  445 
authors  and  777  papers,  or  175  paper  to  each  author ; 
France  170  authors  and  245  papers,  or  1*44  paper  to 
each  author;  the  United  Kingdom  97  authors  and 
127  papers,  or  1*31  paper  to  each  author;  whilst  other 
countries  furnished  93  authors  and  124  papers,  or 
i*33  paper  to  each  author.  Our  case  is  even  worse 
than  it  appears  to  be  from  these  figures ;  for  a  considerable 
proportion  of  the  papers  contributed  by  the  United  King¬ 
dom  were  the  work  of  chemists  born  and  educated  in 
Germany,  but  resident  in  this  country.  I  am  not  aware 
how  far  a  like  comparison  as  regards  activity  in  research 
obtains  in  other  sciences  ;  but  if  the  United  Kingdom 
takes  a  similar  position  in  them,  it  is  nothing  less  than  a 
national  disgrace  that  a  country  which  perhaps  more  than 
any  other  owes  its  greatness  to  the  discoveries  of  science 
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should  do  so  little  towards  the  extension  of  scientific  re¬ 
search. 

Fortunately,  however,  this  national  apathy  has  not  been 
shared  by  individual  chemists,  and  the  year  has  not  passed 
without  several  important  additions  to  our  knowledge. 
The  Master  of  the  Mint  has  continued  his  remarkable 
researches  on  the  occlusion  of  gases  by  metals.  The 
extraordinary  property  possessed  by  some  of  the  metals, 
but  especially  by  palladium,  of  absorbing  large  volumes 
of  certain  gases,  is  one  of  the  most  interesting  of  modern 
observations,  and  can  scarcely  fail  to  throw  light  upon 
that  obscure  class  of  phenomena  occupying  the  border 
land  between  the  recognised  domains  of  chemical  and 
cohesive  attraction. 

Many  cosmical  changes,  such  as  the  variation  of  animal 
and  vegetable  species,  move  too  slowly  for  our  study.  On 
the  other  hand,  the  sequence  of  transformations  in 
chemical  phenomena  has  generally  been  deemed  too  rapid 
to  permit  of  the  observation  of  anything  but  the  final' 
result.  Harcourt  and  Esson,  however,  have  shown  that: 
this  phase  of  chemical  aCtion  can  be  studied  with  very 
interesting  results  ;  in  the  cases  of  the  aCtion  of  oxalic- 
acid  upon  permanganic  acid,  and  of  hydriodic  acid  upon 
hydroxyl,  they  have  arrived  at  the  following  important 
conclusions  : — 

1.  The  rate  at  which  a  chemical  change  proceeds  is; 
constant  under  constant  conditions,  and  independent  of 
the  time  that  has  elapsed  since  the  change  commenced. 

2.  When  any  substance  is  undergoing  a  chemical 
change,  of  which  no  condition  varies  excepting  the 
diminution  of  the  changing  substance,  the  amount  of 
change  occurring  at  any  moment  is  direCtly  proportional 
to  the  quantity  of  the  substance. 

3.  When  two  or  more  substances  adt  one  upon 
another  the  amount  of  aCtion  at  any  moment  is  diredtly 
proportional  to  the  quantity  of  each  of  the  substances. 

4.  When  the  rate  of  any  chemical  change  is  affedted  by 
the  presence  of  a  substance  which  itself  takes  no  part  in 
the  change  the  acceleration  or  retardation  produced  is 
diredtly  proportional  to  the  quantity  of  the  substance. 

5.  The  relation  between  the  rate  of  a  chemical  change 
occurring  in  a  solution  and  the  temperature  of  the  solution 
is  such  that,  for  every  additional  degree,  the  number  ex¬ 
pressing  the  rate  is  to  be  multiplied  by  a  constant  quantity.. 

In  mineral  chemistry  an  adtive  member  of  this  sedtioni 
has  done  excellent  service  by  the  careful  re-investigatiom 
of  the  compounds  of  vanadium.  Roscoe’s  researches; 
have  led  to  the  discovery  that  vanadium  does  not,  as  was; 
previously  believed,  belong  to  the  sulphur  group  of  ele¬ 
ments,  but  to  the  nitrogen  group.  The  vanadic  chloride, 
of  anomalous  vapour-density,  is  now  shown  to  be  a  normal 
oxychloride.  The  isolation  of  vanadium  will  be  looked! 
forward  to  with  much  interest,  since  the  atomic  weight  of 
this  element  assigns  to  it  a  position  intermediate  between 
phosphorus  and  arsenic. 

Chemists  had  long  regarded  with  regret  the  labour  ex¬ 
pended  by  meteorologists  on  observations  made  with  the 
intention  of  estimating  ozone  in  the  atmosphere,  in  the 
absence  of  any  conclusive  evidence  of  the  existence  of 
this  substance  in  the  air.  It  is  therefore  highly  satis¬ 
factory  that  Andrews,  to  whom  we  were  already  so  much 
indebted  for  our  knowledge  of  the  properties  of  ozone,  has 
at  length  proved  that  the  reaction  exhibited  by  ozone  test- 
papers  at  a  distance  from  towns  is  in  reality  due  to  ozone. 
Thus  the  numerous  observations,  extending  over  so  many 
years,  now  attain  a  value  which  they  did  not  before 
possess. 

The  synthetical  and  constitutional  departments  of  or¬ 
ganic  chemistry  have  received  important  additions  from 
the  discoverer  of  the  first  aniline  colour.  In  pursuing  his 
interesting  researches  on  the  salicylic  series,  Perkin  has 
succeeded  in  artificially  producing  coumarin — the  odori¬ 
ferous  principle  of  the  sweet-scented  woodruff  and  tonquin 
bean — besides  a  number  of  homologues  of  this  substance. 
To  the  same  chemist  we  are  also  indebted  for  a  theoretical 
paper  of  great  importance,  on  the  probable  difference  in 
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the  value  of  the  four  bonds  of  carbon — a  subject  which, 
in  its  bearings  upon  isomerism,  has  long  claimed,  though 
it  has  never  received,  the  earnest  attention  of  chemists. 

Perkin  and  Duppa  have  submitted  the  glyoxylic  acid, 
originally  obtained  by  them  from  dibromacetic  acid,  to  a 
searching  constitutional  investigation,  which  has  led  them 
to  the  conclusion  that  this  acid  is  identical  with  the  one 
obtained  by  Debus  from  the  slow  oxidation  of  alcohol ; 
thus  establishing  the  fact  that  two  semi-molequles  of 
hydroxyl  can  unite  with  one  and  the  same  atom  of  carbon 
— a  kind  of  combination  the  possibility  of  which  had  been 
disputed,  although  an  analogous  compound  of  hydro- 
sulphyl  is  well  known. 

Maxwell  Simpson,  another  of  the  most  active  and  suc¬ 
cessful  workers  in  this  branch  of  organic  chemistry,  has 
continued  his  researches  on  the  constitution  of  succinic 
acid,  and  on  the  direct  transformation  of  chloriodide  of 
ethylene  into  glycol. 

To  general  organic  chemistry  important  contributions 
have  been  made  by  Stenhouse  on  chloranil,  and  by  Griess 
on  the  action  of  cyanogen  upon  amido-acids. 

Physiological  chemistry  has  received  a  new  impulse 
from  the  highly  instructive  experiments  of  Crum  Brown, 
and  Fraser,  on  the  connection  between  chemical  consti¬ 
tution  and  physiological  adtion.  It  had  been  shown  by 
Bunsen  that  cacodylic  acid,  though  readily  soluble,  and 
containing  54  per  cent  of  arsenic,  produced,  when  ad¬ 
ministered  to  animals,  no  appreciable  poisonous  effedt, 
whilst  Landolt  found  that  the  poisonous  properties  of 
antimony  disappeared  in  the  salts  of  tertramethyl- 
stibonium.  Messrs.  Crum  Brown  and  Fraser  have  studied 
the  change  in  physiological  action  produced  by  the  ad¬ 
dition  of  methylic  iodide  to  the  natural  alkaloids,  strych¬ 
nine,  brucine,  thebaine,  codeine,  morphine,  and  nicotine, 
and  they  show  conclusively  that  the  physiological  action 
of  these  poisons  is  both  greatly  diminished  in  degree  and 
completely  changed  in  character.  Their  experiments  also 
lead  them  to  the  singularly  remarkable  and  important 
conclusion,  that  when  a  nitrile  base  possesses  a  strychnine¬ 
like  action,  the  salts  of  the  corresponding  ammonium 
bases  have  an  action  identical  with  that  of  the 
curare  poison.  It  is  well  known  that  curare  and  strych¬ 
nine  are  derived  from  plants  belonging  to  the  same  genus; 
and  it  is,  therefore,  interesting  to  observe  such  a  relation¬ 
ship. 

Again,  the  experiments  of  Dr.  Arthur  Gamgee  on  the 
action  of  carbonic  oxide  upon  blood  afford  a  striking 
illustration  of  the  successful  application  of  the  most 
delicate  processes  of  chemical  analysis  to  physiological 
research. 

I  cannot  close  this  brief  and  very  imperfect  summary  of 
British  chemical  investigation  during  the  past  year  with¬ 
out  congratulating  the  section  on  the  completion  of  that 
most  valuable  addition  to  the  literature  of  the  science — 
Watts’s  “Dictionary  of  Chemistry.”  The  extent,  complete¬ 
ness,  unity  of  design,  and  general  accuracy  of  this  great 
work  reflect  the  highest  credit  upon  its  talented  editor, 
who  has  conferred  a  boon  npon  his  colleagues  for  which 
they  can  never  sufficiently  thank  him. 

The  statistics  illustrative  of  comparative  chemical 
activity  in  this  country  and  elsewhere  warn  me  not  to 
attempt,  in  these  necessarily  brief  remarks,  any  analysis 
of  foreign  research.  I  cannot,  however,  avoid  alluding  to 
one  or  two  out  of  the  many  foreign  achievements  of  the 
past  year. 

In  mineral  chemistry,  the  application  of  the  doctrines 
of  atomicity  to  the  formulation  of  natural  minerals,  in  the 
new  edition  of  Dana’s  great  work,  constitutes  an  epoch  in 
mineralogy  which  can  scarcely  fail  to  produce  in  that 
science  results  as  important  as  those  which  this  doctrine 
has  already  achieved  in  chemistry  proper. 

In  organic  chemistry,  Hofmann’s  discovery  of  a  new 
series  of  cyanogen  compounds  imparts  a  new  stimulus  to 
researches  on  isomerism,  and  will  long  remain  one  of  the 
great  landmarks  in  organic  research. 

In  Kolbe’s  laboratory  the  yearly  harvest  of  synthetical 


discoveries  has  not  failed.  The  direct  conversion  of  car¬ 
bonic  anhydride  into  oxalic  acid  by  Dr.  Drechsel,  and  of 
ammonic  carbonate  into  urea  by  Basaroff,  are  amongst 
the  most  brilliant  achievements  yet  recorded  in  this  branch 
of  research. 

The  artificial  production  of  neurine  by  Wurtz  illustrates 
strikingly  the  precision  with  which  the  results  of  chemical 
action  can  now  be  predicted.  The  atomic  theory  of 
Dalton,  developed  as  it  has  been  by  the  doctrine  of 
atomicity,  is  rapidly  assuming  for  chemical  phenomena 
the  position  which  the  theory  of  gravitation  occupies  in 
cosmical  science. 

After  a  long  period  of  indecision  and  confusion,  as 
regards  the  atomic  weights  of  a  majority  of  the  elements, 
it  is  gratifying  to  find  that,  at  the  present  moment,  an 
almost  complete  unanimity  prevails  amongst  chemical 
teachers.  Out  of  upwards  of  goo  papers,  worked  in  all 
parts  of  the  United  Kingdom,  at  a  recent  examination 
connected  with  the  Science  and  Art  Department,  the  old 
atomic  weights  were  employed  in  less  than  twenty  cases. 
It  is  much  to  be  regretted  that  this  unanimity  does  not 
extend  to  notation  and  nomenclature ;  as  regards  the 
latter,  a  much  greater  uniformity  prevails  in  France  and 
Germany  than  in  this  country,  and  it  is  greatly  to  be  de¬ 
sired  that  efforts  should  be  made  to  bring  about  a  better 
understanding  on  this  subject.  To  the  student  a 
uniformly  recognised  nomenclature  is  perhaps  of  more 
importance  than  a  generally  accepted  notation.  For  the 
present,  the  realisation  of  the  .latter  appears  to  be  im¬ 
possible  ;  but  by  a  little  mutual  concession  on  the  part  of 
teachers,  and  especially  of  authors,  there  would  be  good 
hope  of  soon  accomplishing  the  former. 


ON  CHLORIDE  OF  METHYLENE  PREPARED 
FROM  CHLOROFORM 

BY  MEANS  OF 

NASCENT  HYDROGEN,* * * § 

By  W.  H.  PERKIN,  F.R.S. 

From  the  history  of  monocarbon  derivatives  as  it  stands 
at  present  it  would  appear  that  there  exist  several  bodies  iso¬ 
meric  with  each  other.  Thus  we  have  the  description  of  two 
bromides  of  methyl,  the  one  liquid  and  the  other  gaseous  ;f 
two  chlorides  of  methylene,  the  one  boiling  at  30’5°  C.,| 
the  other  at  about  40°  C.  ;||  two  sulphur  methylic  acids, 
the  one  forming  a  hydrated  barium  salt,  crystallising  in 
four-sided  tables,  the  other  forming  a  similar  salt,  but 
anhydrous  and  crystallising  in  very  long  thin  prisms. § 
But,  although  these  bodies  have  been  described  by  men  of 
great  eminence,  yet  it  is  considered  by  some  chemists 
that  this  isomerism  is  improbable,  and  that  these  sub¬ 
stances,  if  re-examined  by  the  more  accurate  methods  of 
the  present  day,  would  be  found  to  be  identical. 

There  can  be  no  doubt  that  this  question  is  one  of  very 
considerable  importance,  because,  if  isomerisms  exist  in 
the  monocarbon  series,  in  all  probability  it  will  be  found 
also  to  exist  in  the  derivatives  of  all  other  polyatomic 
elements. 

These  considerations  have  induced  me  to  commence 
a  fresh  examination  of  some  of  the  monocarbon  deriva¬ 
tives,  hoping  that  an  experimental  comparison  of  their 
properties  may  in  some  degree  help  to  the  solution  of  this 
problem. 

In  this  communication  I  shall  only  give  a  short  account 
of  some  experiments  upon  the  chloride  of  methylene 
obtained  from  chloroform  by  the  adtion  of  nascent  hydro¬ 
gen.  Dr.  Richardson  has  already  mentioned  that  this 
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produdt  may  be  produced  in  this  manner,  but  has  only 
studied  its  properties  physically  and  as  an  anaesthetic. 

The  method  I  have  employed  for  the  preparation  of 
this  body  results  from  the  examination  of  a  reaction  pointed 
out  to  me  by  my  friend  Mr.  J.  Williams.  He  observed  that 
powdered  zinc,  when  brought  in  conta<5t  with  chloroform 
and  ammonia,  or  even  tetrachloride  of  carbon,  reacted  with 
great  energy,  the  mixture  entering  into  violent  ebullition. 
So  far  as  I  have  studied  this  readtion,  the  principal  produdts 
formed  are — chloride  of  methylene  and  marsh  gas  ;  but 
little,  if  any,  chloride  of  methyl  being  produced. 

In  preparing  the  chloride  of  methylene  by  this  process 
I  have  generally  used  an  alcoholic  solution  of  chloroform, 
with  an  excess  of  powdered  zinc,  and  but  little  ammonia. 
The  experiment  was  performed  in  a  flask  connected  with 
an  inverted  Liebig’s  condenser.  On  mixing  the  reagents, 
the  temperature  gradually  rises,  and  the  mixture  soon 
enters  into  ebullition,  marsh  gas  at  the  same  time  passing 
away  ;  after  the  reaction  has  ceased,  the  products  are 
digested  and  then  distilled  off.  The  addition  of  water  to 
this  distillate  causes  an  oil,  consisting  of  chloroform  and 
chloride  of  methylene,  to  separate ;  this,  when  dried  and 
subjedted  to  fractional  distillation,  gives  a  body  boiling  at 
about  40°  to  420.  To  remove  any  traces  of  alcohol  that 
it  may  still  be  contaminated  with,  it  is  agitated  with  a 
small  quantity  of  sulphuric  acid,  separated,  and  again 
distilled.  The  following  combustions  were  made  of  two 
different  quantities,  the  first  boiling  at  420  C.,  and  the 
second  at  40*5°  to  410  C. : — 

I. 

•1956  of  substance  gave 
•1013  of  C02  and 
•0446  of  HaO. 

II. 

•2401  of  substance  gave 
*1221  of  C02  and 
*0509  of  H20. 

These  numbers  give  percentages  agreeing  with  the  formula 
CH2C12,  as  the  following  comparisons  will  show  : — 

Theory.  Experiment. 

, - ' - >  , - 1 - — . 

I.  II. 

C  ..  ..  12  I4TI7  I4'I2  13*86 

H2  ..  ..  2  2*352  2*53  2*35 

Cl2  ..  ..  71  83*531  —  — 


85  100*000 

This  formula  was  controlled  by  two  Guy  Lussac  vapour 
densities. 

Theory.  Experiment. 

I.  II. 

2*941  2*992  3*012 

Chloride  of  methylene  obtained  in  this  manner  possesses 
the  same  boiling  point  (or  nearly  so)  as  that  obtained  by 
Butlerow  from  the  chloride  prepared  from  the  iodide  of 
methylene  from  iodoform.  By  description,  it  would 
therefore  appear  to  differ  from  Regnault’s  chloride  of 
methylene,  or  chlorinated  chloride  of  methyl,  which  is 
said  to  boil  at  30*5°,  and,  moreover,  it  appears  to  be  adted 
upon  by  alcoholic  hydrate  of  potassium  more  readily  than 
that  body ;  but,  before  asserting  this  to  be  a  fadt,  I  hope 
to  compare  these  substances,  and  am  at  present  occupied 
in  preparing  a  quantity  of  Regnault’s  produdt.  Chloride 
of  methylene  is  but  little  adted  upon  with  sodium. 

I  hope  to  examine  the  readtions  and  produdts  of  decom¬ 
position  of  this  body  so  soon  as  I  have  sufficient  material 
to  work  with  ;  unfortunately,  the  above  process  does  not 
yield  it  in  large  quantities. 

Tetrachloride  of  carbon,  when  treated  with  powdered 
zinc  and  ammonia,  yields  a  body  which  is  apparently 
ordinary  chloroform,  and  also  marsh  gas.  I  have  not, 
however,  examined  this  readtion  sufficiently  to  state  what 
are  the  true  produdts. 


MISCELLANEOUS. 

British  Association  for  the  Advancement  of 
Science  (Norwich  Meeting). — The  following  is  a  com¬ 
plete  list  of  the  papers  which  were  brought  before  Sedtion  B 
(Chemical  Science)  : — 

W.  LI.  Perkin,  F.R.S. — On  the  Chloride  of  Methylene 
formed  by  the  Action  of  Nascent  Hydrogen  on 
Chloroform. 

Dr.  T.  L.  Phipson — On  Sulphocyanide  of  Ammonium. 

Dr.  J.  H.  Gladstone— Refraction  Equivalents  and  Chemical 
Theories. 

C.  Tomlinson,  F.R.S.' — On  the  Action  of  Nuclei  in  Inducing 
Crystallisation.  > 

F.  A.  Abel,  F.R.S.— On  the  Chemical  Composition  of 
the  great  Cannon  of  Mohammed  II.,  recently  pre¬ 
sented  by  the  Sultan  Aziz  Khan  to  the  British 
Government. 

John  Spiller,  F.C.S. — Analysis  of  the  Ancient  Roman 
Mortar  of  the  Castrum  of  Burgh,  Suffolk. 

Alfred  R.  Catton — Report  of  Synthetical  Researches  on 
Organic  Acids. 

A.  Matthiessen — Report  on  the  Chemical  Nature  of  Cast 
Iron. 

A.  Matthiessen  and  W.  J.  Russell — Note  on  the  Vesicular 
Structure  of  Copper. 

E.  Frankland  —  On  the  Combustion  of  Gases  under 
Pressure. 

W.  Perkin — On  the  Preparation  of  Anhydrous  Salts  of  some 
Organic  Compounds. 

—  Meusel — On  Paraffin  and  its  Products  of  Oxidation. 
Alfred  R.  Catton — Note  on  Lowig's  Researches  on  the 
Action  of  Sodium  Amalgam  on  Oxalic  Ether. 

C.  W.  Siemens — On  Puddling  Iron. 

Otto  Richter — On  a  System  of  Chemical  Philosophy. 

T.  Wood — On  Chemistry  as  a  Branch  of  Education. 

E.  Meusel  and  C.  H.  Gill — On  Paraffin  and  its  Products 
of  Oxidation. 

E.  Meusel — On  the  Physical  Properties  of  Tzvo  Coloured 

Compounds. 

A.  R.  Catton — Note  on  Lowig's  Researches  on  the  Action 
of  Sodium  Amalgam  on  Oxalic  Ether. 

Angus  Smith — On  the  Absorption  of  Gases  by  Charcoal. 

J.  Dewar — On  Coal-Tar  Bases. 

T.  Fairley — Report  on  the  Polyatomic  Cyanides. 

J.  Dewar — On  Kekule's  Model  to  Illustrate  Graphic 
Formulce. 

W.  Dittmar — On  Vapour  Tensions. 

Ludwig  Mond  —  On  the  Manufacture  of  Sulphur  from 
Alkali  Waste  in  Great  Britain. 

R.  Gerstl — Different  Spectra  of  one  Chromium  Salt. 

J.  A.  Wanklyn — A  Note  on  Sea  Water. 

J.  A.  Wanklyn — Researches  on  the  Ethers. 

F.  Guthrie — On  Amyl-ethyl-methyl  Acetonamine. 

A.  R.  Catton — On  Mitscherlich' s  Law  of  Isomorphism  and 
on  the  so-called  cases  of  Dimorphism. 

Place  of  Meeting  for  Next  Year. — It  has  been  decided 
to  hold  the  next  meeting  at  Exeter,  under  the  presidency 
of  Professor  G.  G.  Stokes,  Sec.  R.S. 

The  Treatment  and  Utilisation  of  Sewage. — A 
recommendation  forwarded  to  Sedtion  B  of  the  British 
Association  was  read  by  the  President,  and  was  to  the 
effedt  that  impartial  reports  should  be  made  and  com¬ 
municated  to  the  Association  on  the  treatment  and  utilisa¬ 
tion  of  sewage  in  connection  with  the  drainage  of*  towns, 
in  order  that  such  facts  and  information  as  may  guide 
future  operations  may  be  recorded  from  time  to  time.  It 
was  therefore  proposed  that  some  member  of  the  Com¬ 
mittee  out  of  the  three  following  sections  should  be 
appointed  a  committee  to  draw  up  the  report  : — Section 
B— J.  H.  Gilbert,  F.R.S.,  F.C.S.  ;  Section  F— W.  D. 
Harding,  C.E. ;  Section  G — Richard  B.  Grantham,  C.E., 
F.G.S.,  with  power  to  add  to  their  number;  and  that  a 
sum  of  £30  be  granted  for  the  payment  of  such  expenses 
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as  are  incurred  in  the  course  of  the  investigations.  The 
committee  should  be  requested  to  include  in  the  details  of 
each  report — 

1st.  The  special  circumstances  of  each  case,  such  as  the 
extent  of  district,  the  population,  and  the  number  of  houses 
with  or  without  the  benefit  of  drainage. 

2nd.  The  character  of  the  sewage  and  water  supply- 
adopted  in  the  district,  and  the  quantity  of  sewage  at 
disposal. 

3rd.  The  mode  of  disposing  of  the  sewage,  with  descrip¬ 
tion  of  the  works  and  their  cost. 

4th.  The  result  pecuniarily  to  the  district  and  to  those 
who  are  selling  or  applying  the  sewage  to  the  land,  or 
otherwise,  in  any  form  whatever. 

The  Alkaline  Deposits  of  Western  America. — 
The  correspondent  of  the  Chicago  Tribune  writes  as 
follows  of  the  country  west  of  Laramie,  on  the  Pacific 
Railroad: — “  From  Laramie  to  here  the  country  is  very 
miserable  and  very  curious.  Here  and  there  a  patch  of 
buffalo  grass  may  be  seen,  but  rarely  anything  except 
sage  brush  and  cactus.  The  ground  seems  incapable  of 
producing  anything  else.  The  banks  of  all  the  small  streams 
glisten  with  white  where  the  alkali  has  been  evaporated. 
Almost  all  the  small  streams  here  are  impregnated  with 
this  alkali.  It  renders  the  water  almost  useless  for  all 
practical  purposes,  but  it  produces  some  very  queer  effects, 
as  the  workmen  on  the  road  and  the  visitors  can  testify. 
If  one  drinks  much  of  it,  the  same  effect  is  produced  as  if 
a  strong  dose  of  salts  is  taken.  This  greatly  digusted  the 
workmen  when  they  were  forced  to  drink  it.  Nor  can 
the  water  be  used  in  the  engines  with  any  effect ;  the  steam 
it  makes  has  no  power.  The  water  expends  itself  in  froth 
and  suds,  and  it  eats  and  corrodes  the  boiler.  This  has  been 
a  great  source  of  annoyance,  and  is  one  of  the  worst 
obstacles  that  the  road  has  to  overcome.  Another 
peculiarity  of  this  water  is  the  effect  it  produces  on  the 
skin  of  those  who  wash  in  it ;  it  roughens  the  skin  of  the 
hands  just  as  a  cold  wind  chaps  it  in  winter.  It  also 
peels  the  skin  from  the  face,  so  that  a  person  who 
uses  this  water  has  a  new  skin  about  every  seven 
days.  This  is  especially  the  case  where  soap  is 
used  in  washing.  The  graders  west  of  here,  where 
the  alkali  in  the  water  is  much  stronger,  say  that 
when  soap  is  wanted  for  washing  clothes,  &c.,  they 
put  some  grease  in  the  alkali  water,  stir  it  up  with  a 
stick,  and  there  is  soap.  Naturally  it  costs  but  little,  and 
when  freights  are  reduced  on  the  road  it  is  proposed  to 
supply  the  whole  United  States  with  cheap  and  good  soap. 
Unfortunately  there  is  no  demand  for  that  article  among 
the  Indians,  and  the  Great  Western  Soap  Factory  cannot 
be  started  at  present.  As  it  is,  every  man  is  his  own 
soap-maker,  The  result  of  this  bad  water  has  been  to 
force  the  railroad  company  to  dig  deep  wells  along  the 
line  of  this  road.  But  even  this  is  not  always  satisfactory ; 
the  well  at  Wyoming,  fifteen  miles  west  of  Laramie,  is 
almost  useless  on  account  of  the  alkali.  In  some  places  along 
the  road  the  country  is  almost  completely  covered  with  the 
low  thick  sage  brush,  useless  for  anything,  except  in  some 
places  where  the  wood  is  so  large  that  it  can  be  burned. 
In  this  region,  where  the  land  happens  to  be  free  from  the 
sage  brush,  it  is  often  so  impregnated  with  the  alkali  that 
for  two  or  three  inches  down  the  earth  crumbles  and  sinks 
beneath  the  feet  like  ashes.  Every  now  and  then  there 
are  found  in  this  region  drifts  of  fossils  of  fish,  oysters, 
clams,  &c.,  thrown  up  from  the  bottom  of  the  sea  quite  a 
time  ago.  Some  of  these  fish  are  so  well  preserved  that 
the  glitter  of  the  gold  and  silver  on  their  scales  is  almost 
as  bright  as  ever.  The  oysters  and  clams  are  tremendous 
in  size,  and  would  well  do  for  the  giants  of  the  olden  days. 
Some  of  the  snakes  are  quite  large  in  size,  but  few  of  them 
are  perfect.  Some  of  them  are  found  embedded  in  red 
sandstone,  while  others  lie  loose  in  the  earth.  Along  with 
these  are  to  be  found  many  sea  shells  of  various  kinds. 
In  some  cases  the  fish  will  be  found  split  open,  and  all 
the  bones  perfectly  preserved.  Some  of  these  drifts  are  on 
the  tops  of  bluffs,  while  others  are  low  down. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2405.  J.  F.  Lackersteen,  Cannon  Street,  London,  “  Improvements 
in  means  or  apparatus  for  the  preservation  of  organic  substances." 

2417.  J.  Heaton,  Langley  Mills,  Derbyshire,  “  Improvements  in 
the  treatment  of  cast  iron.” — Petition  recorded  July  31,  1868. 
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NOTES  AND  QUERIES. 


Phosphate  of  Alumina  in  solution  may  be  decomposed  by  adding 
bichloride  of  tin,  boiling,  and  precipitating  all  the  oxide  of  tin  in 
combination  with  phosphoric  acid,  by  means  of  sulphate  of  soda.  The 
accuracy  of  this  method  has  not  yet  been  fully  established.  If  sesquioxide 
of  iron  is  also  present  in  the  liquid  a  certain  quantity  will  be  precipi¬ 
tated  at  the  same  time. — F.  Wohler. 

A  Question  in  Agricultural  Chemistry. — Some  few  years  ago 
one  or  two  landowners  who  had  some  wet,  peaty  land,  formed  into 
a  committee,  and  drained  it  at  a  considerable  cost.  Their  anticipations 
were  very  great,  as,  owing  to  the  great  quantity  of  humus,  a  continua¬ 
tion  of  good  crops  was  expected  ;  but,  alas  !  to  their  dismay  and  cost, 
after  the  second  and  third  seasons,  they  couuld  not  get  a  crop  anything 
near  the  average — nay,  there  was  not  even  sufficient  grass  to  pay  the 
expense  of  cutting  it.  Now,  Sir,  I  would  ask  why  there  is  such  an 
exhaustion,  and  what  are  the  elements  most  likely  to  be  exhausted  ? 
Ammonia,  nitrogen,  phosphates,  &c.  ? — Agricultural  Novice  in 
Chemistry. 


TO  CORRESPONDENTS. 


Alpha. — No  English  book  has  been  published  on  the  subjedt. 

J.  Hardman. — The  best  information  on  the  subjedt  is  probably  to 
be  found  in  Knapp’s  “  Technology,”  by  Richardson  and  Watts. 

J .  Reddrop.^A  new  edition  of  the  work  in  question  is  in  preparation, 
and  will  be  published  in  the  course  of  a  few  months.  It  will  be  in  the 
New  Notation.  ' i 

W.  James. — A  warm  aqueous  solution  of  oxalic  acid  will  immediately 
decompose  phosphate  of  lime.  Perhaps  this  readtion  may  be  of  use  to 
you. 

Olinthus. — Nickel  is  produced  in  large  quantities  at  Birmingham. 
The  exadt  details  of  its  manufadture  are  kept  secret,  but  it  is  by  a  wet 
process  in  which  the  property  of  carbonate  of  lime  to  precipitate 
metallic  oxides  is  made  use  of  to  purify  the  metal  from  iron,  arsenic, 
and  copper.  By  regulating  the  temperature  and  precipitating  fradtion- 
ally,  it  is  possible  to  remove  all  these  metals  frogl  the  solution,  leaving 
the  nearly  pure  nickel  behind. 
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ON  SULPHOCYANIDE  OF  AMMONIUM.* 

By  Dr.  T.  L.  PHIPSON,  F.C.S.,  &c. 

r 

This  is  a  salt  which  can  be  obtained  in  large  quantities 
from  the  products  of  the  distillation  of  coal.  It  accom¬ 
panies  the  other  compounds  of  ammonia  in  the  am- 
moniacal  liquor  of  gas-works. 

In  several  works  it  is  made  to  yield  its  ammonia  for  the 
production  of  sulphate  of  ammonia  ;  for  this  purpose  it  is 
distilled  with  lime  after  the  carbonate  and  sulphide  of 
ammonium  have  been  distilled. 

For  many  years  I  have  noticed  that  the  sulphate  of 
ammonia  supplied  to  commerce  for  agricultural  and  other 
purposes  often  contains  a  small  quantity  of  sulphocyanide, 
say  from  2  to  4  per  cent,  but  latterly  a  much  larger 
quantity,  which  increases  its  yield  in  nitrogen  when  sub¬ 
mitted  to  analysis  without  bestowing  upon  the  product  a 
corresponding  value  in  an  agricultural  sense.  For  though 
the  nitrogen  of  the  ammonium  in  the  sulphocyanide  can 
be  utilised  like  that  in  sulphate  of  ammonia,  that  con¬ 
tained  in  the  form  of  sulphocyanogen  escapes.  In  other 
terms  only  one  half  of  the  nitrogen  in  sulphocyanide  of 
ammonium  is  available  in  the  manufacture  of  artificial 
manures,  since  the  other  half  is  partly  volatilised  as  sul- 
phocyanhydric  acid,  and  partly  decomposed  by  the  heat 
of  the  reaction,  which  is  sometimes  great  enough  to  ignite 
the  bisulphide  of  carbon  resulting  from  the  decomposition. 

Within  the  last  twelve  months  the  quantity  of  sulpho¬ 
cyanide  of  ammonium  present  in  some  kinds  of  commercial 
sulphate  of  ammonia  appears  to  have  increased  consider¬ 
ably,  and  several  samples  which  I  have  examined  recently 
have  yielded  upwards  of  75  per  cent  of  this  salt;  in  faCt, 
they  were  not  sulphate  of  ammonia  at  all,  but  impure 
sulphocyanide  of  ammonium. 

I  found  it  necessary  some  time  ago  to  discover  a  means 
of  estimating  rapidly  and  with  accuracy  the  amount  of 
this  product  when  mixed  with  sulphate  and  chloride  of 
ammonium  and  the  various  organic  matters  which  usually 
accompany  the  commercial  products. 

Sulphocyanide  of  ammonium  can  be  separated  with 
tolerable  accuracy  from  the  sulphate  by  means  of  alcohol, 
in  which  it  is  freely  soluble  ;  but  this  method  will  not 
apply  when  chloride  of  ammonium  is  present  also,  nor 
does  it  give  the  sulphocyanide  in  a  convenient  form  for 
weighing. 

A  method  which  I  have  satisfied  myself  gives  very 
accurate  results  and  is  sufficiently  rapid,  consists  in  dis¬ 
solving  a  given  weight  of  the  produCt  in  water,  filtering, 
rendering  the  solution  rather  acid,  and  precipitating  the 
sulphocyanogen  as  an  insoluble  salt  of  copper  by  the 
addition  of  equal  equivalents  of  sulphate  of  protoxide  of 
iron  and  sulphate  of  copper.  The  whole  of  the  sulpho¬ 
cyanogen  is  eliminated  in  this  manner.  The  copper  com¬ 
pound  is  received  upon  a  weighed  filter,  dried  at 
ioo°  C.,  and  weighed.  It  is  anhydrous,  and  contains  2 
equivalents  of  copper,  2  of  carbon,  2  of  sulphur,  and  1  of 
nitrogen, — Cu2C2NS2. 

Having  prepared  a  certain  quantity  of  pure  sulpho¬ 
cyanide  of  ammonium,  I  took  the  opportunity  of  studying 
some  of  its  properties.  Of  these  experiments  I  will 
mention  only  those  which  appear  not  to  have  been  made 
before. 

Sulphocyanide  of  ammonium  dissolves  copiously  in  water 
and  in  alcohol,  and  these  solutions  offer  considerable 
interest.  In  the  first  place,  in  dissolving  rapidly  in  water 
this  salt  produces  a  greater  degree  of  cold  than  any  other 
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compound  with  which  I  am  acquainted.  About  half  a 
litre  of  hot  water  being  poured  upon  500  grammes  of  the 
impure  salt,  I  was  surprised,  on  stirring  the  whole  to¬ 
gether,  to  find  that  hoar  frost  appeared  immediately  on 
the  external  surface  of  the  vessel.  The  temperature  of 
the  solution  was  found  to  be  between  2  and  3  degrees 
below  zero,  that  of  the  hot  water  used  96°,  showing  that 
the  temperature  had  sunk  98°  or  990  C.,  in  the  space  of 
a  few  seconds, 

A  substance  which  absorbs  so  much  heat  whilst  dis¬ 
solving  would  be  expedted  to  give  out  again  much  caloric 
when  it  crystallises,  and  such  is  the  case.  With  satu¬ 
rated  solutions  the  crystallisation  is  accompanied  on  this 
account  with  some  curious  phenomena.  As  one  large 
crystal  forms  the  adjacent  crystals  are  dissolved  again  by 
the  heat  produced,  giving  rise  to  a  series  of  rapid  move¬ 
ments  in  the  liquid  and  along  its  surface.  Some  of  these 
vibrations  spread  along  the  entire  surface  with  the  rapidity 
of  lightning,  and  continue  at  short  intervals  until  the 
whole  liquid  suddenly  solidifies. 

From  concentrated  solutions  sulphocyanide  of  am¬ 
monium  crystallises  in  large  transparent  plates  of  a 
slightly  pearly  aspedt.  These  plates  appear  to  be  formed 
of  long  prismatic  needles  intimately  united,  and  are  best 
obtained  with  very  concentrated  solutions.  When  weaker 
solutions  are  caused  to  crystallise,  right  rectangular  prisms 
are  formed :  they  are  often  of  great  length  ;  I  have  oc¬ 
casionally  obtained  them  2  or  3  inches  long. 

The  alcoholic  solution  of  sulphocyanide  of  ammonium 
presents  in  the  highest  degree  the  peculiar  phenomena  of 
supersaturation.  A  saturated  hot  solution  after  cooling 
will  remain  liquid  for  hours,  probably  for  days  together. 
But  if  the  liquid  is  stirred  with  a  glass  rod  it  is  immedi¬ 
ately  transformed  into  a  mass  of  small  crystalline  plates. 
When,  instead  of  a  glass  rod,  a  minute  crystal  of  the  salt 
itself  is  thrown  into  the  supersaturated  solution  after  it 
has  become  quite  cold,  at  the  same  instant  magnificent 
rectangular  plates,  having  the  four  faces  of  the  octahedron, 
begin  to  form  rapidly  upon  the  surface,  and  the  vessel  is 
soon  filled  with  splendid  crystals.  The  supernatant 
liquid  separated  from  these  can  be  made  to  deposit  still  a 
considerable  quantity  of  small  crystalline  plates  by  being 
stirred  rapidly  for  a  minute  or  two  with  a  glass  rod. 

A  concentrated  aqueous  solution  of  sulphocyanide  of 
ammonium  has  no  aCtion  upon  sulphur  ;  but  it  dissolves 
a  considerable  quantity  of  iodine,  and  when  the  dark- 
coloured  solution  is  diluted  and  heated,  the  yellow  com¬ 
pound  called  “  sulphocyanogen,”  is  precipitated,  and  the 
liquid  becomes  colourless.  Bromine  aCts  in  a  similar 
manner.  Each  drop  of  bromine  on  falling  into  the  warm 
solution  produces  a  hissing  noise  ;  on  boiling  the  liquid 
the  sulphocyanogen  compound  is  precipitated.  These  two 
precipitates  are  insoluble  in  alcohol  and  soluble  in  sul¬ 
phuric  acid  like  that  which  is  produced  by  chlorine. 

The  adtion  of  chlorine  gas  upon  solutions  of  sulpho¬ 
cyanide  of  ammonium  is  very  remarkable.  If  the  solution 
is  dilute  the  sulphur  is  gradually  oxidised  to  sulphuric 
acid,  and  no  precipitate  is  formed.  If  concentrated,  a 
dense  precipitate  of  sulphocyanogen  occurs  after  a  little 
while.  It  is  difficult  to  obtain  the  whole  of  the  cyanogen 
in  this  form,  even  when  the  liquid  is  kept  near  its  boiling 
point  the  whole  time.  When  the  decomposition  is  com¬ 
plete  and  the  liquid  separated  from  the  precipitate  is 
evaporated,  it  yields  chloride  of  ammonium.  The  adtion 
of  chlorine  on  this  solution  is  yet  incompletely  known. 
The  composition  of  the  so-called  “  sulphocyanogen”  has 
been  much  discussed.  For  some  time  this  precipitate 
was  considered  to  be  the  radical  of  sulphocyanhydric  acid, 
but  it  was  afterwards  found  to  contain  hydrogen  and 
oxygen.  The  composition  assigned  to  this  substance  by 
Laurent  and  Gerhardt,  namely  3  equivalents  of  cyanogen, 

1  of  hydrogen,  and  6  of  sulphur,  appears  to  be  inadmissible. 
The  results  of  my  analysis  of  this  compound  correspond 
with  those  of  Voelkel,  not  with  those  of  Laurent  and 
Gerhardt.  It  should  be  stated,  however,  that  Charles 
Gerhardt,  to  whom  organic  chemistry  owes  so  many 
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splendid  investigations,  whilst  criticising  Herr  Voelkel’s 
labours  on  sulphocyanogen,  based  his  own  opinion  in  this 
case  upon  an  incomplete  analysis  of  the  substance  in 
question.  The  product  can  be  completely  purified  by  wash¬ 
ing  with  hot  water  and  with  alcohol  should  it  contain  any 
persulphocyanhydric  acid,  which  seldom  occurs,  or  when 
it  does  happen  to  be  present  is  generally  in  too  small  a 
quantity  to  affeCt  the  results  of  the  analysis.  The  dried 
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This  composition  corresponds  with  the  formula 
C8H2N4SsO,  admitted  by  Herr  Vcelkel,  and  not  with  that 
of  Gerhardt,  which  requires  24  per  cent  of  nitrogen  and 
nearly  55  of  sulphur;  it  contains  the  elements  of  4 
equivalents  of  sulphocyanogen,  2  of  hydrogen,  and  1  of 
oxygen. — 

4C2NS2) 

2 H  v  i  =  C8H2N4S80. 

0  J 

The  insoluble  copper  salt  above  mentioned  was  sus¬ 
pended  in  boiling  water,  whilst  a  current  of  chlorine  gas 
was  passed  through  the  solution,  with  the  expectation  of 
obtaining  sulphocyanogen  itself,  but  little  or  no  decom¬ 
position  ensued  ;  when  iodine  was  substituted  for  chlorine 
the  copper  compound  was  partially  decomposed,  with 
production  of  some  iodide  of  copper  and  an  odour  of  iodide 
of  cyanogen. 

In  conclusion,  I  may  add  that  as  the  products  derived 
from  sulphocyanide  of  ammonium  are  very  numerous,  it 
is  not  impossible  that  some  of  them  may  eventually  be 
applied  to  some  useful  purpose;  if  so  it  will  be  satisfactory 
to  know  that  we  possess  a  supply  of  this  salt  as  inex¬ 
haustible  as  that  of  coal  itself. 


NOTE  ON  THE 

PREPARATION  OF  SOME  ANHYDROUS  SODIUM 
DERIVATIVES  OF  THE  SALICYLIC  SERIES.* 
By  W.  H.  PERKIN,  F.R.S. 


In  the  preparation  of  salts  or  other  metallic  derivatives  of 
organic  bodies  by  means  of  oxides,  there  is  always  an 
equivalent  of  water  produced,  unless  the  substance  aCted 
upon  be  an  anhydride  ;  therefore,  if  the  resulting  compound 
has  any  tendency  to  form  hydrated  products,  such  are 
nearly  sure  to  be  produced,  and  it  often  happens  that  it  is 
difficult  or  impossible  to  remove  this  combined  water. 
Having  to  prepare  a  quantit}'  of  hydride  of  sodium — salicyl 
(salicylate  of  sodium)  in  an  anhydrous  state,  it  appeared 
to  me  that  if  I  could  obtain  it  anhydrous  at  once  that  I 
should  avoid  that  blackening  and  loss  which  this  salt  is 
subjected  to  unless  dried  very  rapidly. 

I  first  thought  of  dissolving  sodium  in  the  anhydride  ; 
but  such  a  process  is  unmanageable,  and  could  not  yield 
a  "pure  product. 

It  then  appeared  to  me  if  I  could  work  with 
absolute  alcohol  in  place  of  water,  that  I  might  obtain 
this  result,  but  then  wfyat  was  to  be  substituted  for  the 
metallic  oxide  ?  Sodium-alcohol  was  proposed,  as  it 
would  yield  only  an  equivalent  of  alcohol  when  decom¬ 
posed,  instead  of  an  equivalent  of  water  ;  with  this  product 
I  succeeded  perfectly. 

To  prepare  the  anhydrous  hydride  of  sodium-salicyl,  it 
is  only  necessary  to  dissolve  a  weighed  quantity  of  sodium 
in  about  twenty  or  thirty  times  its  weight  of  alcohol,  and 
then  to  add  the  theoretical  amount  of  hydride  of  salicyl, 
also  mixed  with  alcohol.  If  these  solutions  are  added 


hot  the  mixture  will  enter  into  ebullition,  and  beautiful 
golden  scales  of  the  new  product  crystallise  out.  After 
standing  for  about  half  an  hour  the  new  salt  is  filtered  off, 
washed  once  or  twice  with  alcohol,  pressed  between 
bibulous  paper,  and  placed  in  the  water  oven,  where  it  will 
be  found  to  dry  in  a  comparatively  short  time.  Thus 
obtained  the  hydride  of  sodium-salicyl  is  of  a  beautiful 
primrose  yellow  colour.  Sodium  determinations  of  this 
product  gave  numbers  showing  it  to  be  perfectly  pure. 

The  reaction  by  which  it  is  formed  may  be  thus  ex¬ 
pressed  : — 

CO,H  CO,H 
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c6H4)0  =  c6h4- 
H4}U  >  Na. 

On  treating  salicylic  acid  in  a  similar  manner,  using 
2  equivalents  of  sodium  to  1  equivalent  of  acid,  a  beautiful 
white  salt,  crystallising  in  needles  is  obtained.  This  when 
dried  and  analysed  was  found  to  be  a  di-sodium  derivative 
—salicylic  acid  with  both  its  acid  and  phenolic  hydrogen 
replaced  by  sodium — it  therefore  corresponds  to  that 
series  of  salts  obtained  by  Piria,  and  which  led  chemists 
to  believe  salicylic  acid  to  be  bibasic. 

This  salt  is  deliquescent  and  possesses  a  very  alkaline 
reaction;  it  is  very  soluble  in  water. 

Its  formation  may  be  expressed  thus  : — - 
CO, HO  N  \  CO,NaO  . 

C6H4}0  +  =  C«&}0  +  2C2H> 

This  salt  will  doubtless  be  found  a  useful  reagent  when 
it  is  desired  to  substitute  both  these  replaceable  hydrogens 
of  salicylic  acid  by  radicals. 

The  corresponding  potassium  derivative  prepared  with 
potassium  alcohol  is  not  so  easy  to  obtain  as  the  sodium 
one,  owing  to  its  easy  solubility  in  alcohol. 

I  have  also  obtained  a  very  peculiar  sodium  derivative 
of  salicin  by  treating  it  with  an  alcoholic  solution  of 
sodium  alcohol. 

When  these  bodies  are  mixed  together  and  stirred  the 
salicin  dissolves,  but  after  the  lapse  of  a  short  time  a 
slightly  crystalline  powder  forms  and  soon  renders  the 
mixture  quite  pasty.  On  washing  this  product  with 
alcohol  and  then  drying  it  gently  in  the  water-oven,  it  is 
obtained  as  a  white,  rather  friable  mass.  Analysis  of 
this  body  has  shown  it  to  consist  of  salicin  with  an  equiva¬ 
lent  of  hydrogen  replaced  by  sodium  : — 

Cx^H^NaO?. 

Although  I  have  experimented  with  an  excess  of  sodium 
alcohol,  yet  I  have  not  been  able  to  introduce  a  further 
quantity  of  sodium  into  salicin. 

I  have  made  similar  experiments  with  gallic  acid,  but 
although  the  product  always  contained  a  very  great  deal 
more  sodium  than  a  normal  gallate,  yet  I  have  "not  been 
able  to  obtain  a  definite  product.  This  would  appear 
to  result  from  the  insolubility  of  the  salt  in  alcohol,  as  it 
is  precipitated  before  the  solutions  can  be  well  mixed,  and 
is  therefore  not  homogeneous  in  composition.  It  is 
possible  that  potassium  alcohol  would  yield  a  better 
result. 


ON  THE  ACTION  OF  NUCLEI  IN  INDUCING 
CRYSTALLISATION.* 

By  CHARLES  TOMLINSON,  F.R.S. 


In  introducing  this  subject  to  the  Chemical  Section  of 
the  British  Association,  Mr.  Tomlinson  stated  that  it 
formed  the  subject  of  a  note  sent  in  to  the  Royal  Society, 
as  an  addendum  to  his  paper  read  before  that  body  on  the 
28th  May  last,  on  “Supersaturated  Saline  Solutions.”! 

On  that  occasion  it  was  noticed  by  one  of  the  Fellows 
that  some  tubes,  containing  supersaturated  solutions,  ex¬ 
hibited  by  Mr.  Tomlinson,  had  a  saline  crust  just  above 
the  liquid  surface,  arising  from  a  portion  of  the  water  of 
the  solution  evaporating  through  the  cotton  wool  with 


*  British  Association,  Norwich  Meeting,  Section  B. 
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which  the  tubes  were  plugged.  It  was  stated  that  this 
saline  crust  did  not  aCt  as  a  nucleus  to  the  remainder  of 
the  solution,  because,  according  to  Mr.  Tomlinson’s 
theory,  it  was  chemically  clean.  The  objection  raised 
was,  that  in  cases  of  ordinary  crystallisation,  as  in  nursing 
a  crystal  of  alum  for  example,  we  must  be  dealing  with 
chemically  clean  surfaces  during  the  growth  of  the  crystal. 
The  answer  to  this  objection  is  that  in  the  case  re¬ 
ferred  to  none  of  the  conditions  of  chemical  purity 
are  observed ;  the  evaporating  dish  is  not  chemically 
clean,  nor  is  the  solution  exposed  to  the  air,  nor 
is  the  hair  by  which  the  crystal  is  suspended,  nor 
is  the  crystal,  for  this  is  frequently  taken  out  and  exposed 
to  the  air,  and  abnormal  growths  are  chipped  off  with  the 
thumb-nail.  If  all  the  conditions  of  chemical  purity 
could  be  ensured,  it  is  probable  that  a  crystal  let  down 
into  a  highly  saturated  solution  of  the  same  salt  would 
not  aCt  as  a  nucleus  to  it.  The  solution  would,  according 
to  this  theory,  adhere  to  it  as  a  whole,  and  being  saturated 
or  supersaturated,  would  not  dissolve  it. 

To  test  this  opinion,  Mr.  Tomlinson  prepared,  with  very 
great  care,  a  solution  of  the  magnesia  sulphate  (two  parts 
by  weight  of  salt  to  one  of  water),  which  was  filtered  while 
boiling  into  a  chemically  clean  flask  in  which  the  solution 
was  again  boiled,  and  while  steam  was  issuing  from  the 
neck,  a  short  wide  tube  attached  to  a  wire,  filled  with 
crystals  of  the  salt,  all  made  chemically  clean,  was  sus¬ 
pended  in  the  neck,  which  was  plugged  with  cotton  wool 
at  the  same  time  that  the  lamp  was  removed.  The  whole 
was  left  during  about  fifteen  hours,  when  the  tube  with 
its  crystals  was  gently  lowered  into  the  solution.  There 
was  no  action  of  the  crystals  as  nuclei,  and  they  were  left 
in  the  solution  for  48  hours  without  any  change  taking  place. 

A  similar  solution  was  put  into  clean  test-tubes  plugged 
with  cotton  wool.  The  tubes  were  placed  in  sulphuric 
acid  and  covered  with  a  receiver,  from  which  the  air  was 
pumped  out.  In  about  twenty  minutes  a  crystalline  crust 
formed  on  the  surface  of  the  liquid  which,  during  the 
shaking  of  the  air  pump,  fell  through  the  solution  to  the 
bottom,  but  it  did  not  adt  as  a  nucleus.  On  removing  the 
tubes  and  taking  out  the  cotton  wool  the  solutions  imme¬ 
diately  became  solid  from  the  entrance  of  some  mote  or 
dust  floating  in  the  air,  which  being  chemically  unclean 
adted  as  a  nucleus. 


The  reading  of  Mr.  Tomlinson’s  paper  excited  a  lively 
discussion,  in  which  the  President  (Dr.  Frankland),  Pro¬ 
fessor  Williamson,  Dr.  Gladstone,  Mr.  Crookes,  and  others 
took  part.  They  all  wished  for  a  definition  of  a  dirty 
surface  in  contradistinction  to  a  chemically  clean  one, 
Professor  Williamson  calling  to  mind  the  old  adage  as  to 
dirt  being  merely  “  something  in  the  wrong  place.”  Mr. 
Tomlinson  remarked  in  reply,  that  the  various  effects  ex¬ 
plained  by  his  theory  would  hereafter  be  referred  to  a 
general  law  of  adhesion  ;  that  there  were  a  large  number  of 
facts  at  present  much  obscured  by  theory  which  admitted 
of  easy  explanation  on  this  principle  of  chemical  purity  ; 
that  the  investigation  was  a  long  one  and  was  now  in 
progress  ;  but  to  give  some  idea  of  what  may  be  under¬ 
stood  by  a  chemically  unclean  surface  and  its  mode  of 
action,  as  compared  with  a  chemically  clean  surface,  dip 
a  glass  rod  made  chemically  clean  into  soda-water ;  there 
will  be  no  separation  of  the  gas,  because  the  solution  will 
adhere  to  it  as  a  whole;  draw  the  glass  rod  through  the 
hand  slightly  oiled  or  greasy,  and  then  dip  it  into  the 
soda  water  ;  it  will  be  completely  covered  with  gas,  since 
there  is  an  adhesion  between  a  gaseous  and  an  oily 
surface,  while  there  is  none  between  water  and  an  oily 
surface.  In  like  manner  bodies  that  are  exposed  to  the 
air  contract  an  organic  film  from  the  condensation  of  the 
products  of  respiration  and  combustion,  which  film  will 
adhereto  the  saline  or  gaseous  particles  of  a  solution, 
but  not  at  all,  or  only  imperfectly  so,  to  the  water  of  such 
solution.  Hence  there  is  a  separation,  and  bodies  are  said 
to  be  adtive  as  nuclei  when  they  have  been  exposed  to  the 
air,  when  in  faCt  they  have  only  become  contaminated. 


ON  THE 

CHEMICAL  COMPOSITION 

^  OF  THE 

GREAT  CANNON  OF  MUHAMMED  II., 

RECENTLY  PRESENTED  BY  THE  SULTAN  ABDUL  AziZ  KllAN 
to  the  British  Government.* 

By  F.  A.  ABEL,  F.R.S. 

This  interesting  example  of  heavy  ordnance  of  early 
date,  which  has  recently  been  added  to  the  Museum  of 
Artillery  at  Woolwich,  is  one  of  the  large  bombards  which 
have,  for  about  four  centuries,  occupied  positions  in  the 
batteries  on  the  Dardanelles.  There  appear,  as  recently 
as  1829,  to  have  been  upwards  of  sixty  of  these  great 
cannon,  but  at  the  present  time  only  eighteen  are  extant, 
several  of  which  are  of  still  larger  calibre  than  the  one 
now  at  Woolwich. 

This  one  and  other  four  of  the  bombards  are  referable 
to  the  period  of  Muhammed  II.,  and  an  interesting 
account  of  the  manufacture  of  these  great  pieces  of 
ordnance,  extracted  from  the  MS.  of  a  contemporary 
writer,  is  given  by  General  J.  H.  Lefroy,  R.A.,  F.R.S.,  in 
a  paper  on  this  gun  and  other  great  oriental  cannon, 
recently  read  before  the  Royal  Archaeological  Institute. 
These  pieces  of  ordnance  are  specially  interesting  as  con¬ 
stituting  the  only  examples  of  guns  which  have  continued 
to  be  applied  to  defensive  purposes  for  four  centuries. 
They  are  not  mounted  upon  carriages,  but  rest  upon  oak- 
sleepers  and  are  backed  by  strong  walls,  with  the  view  of 
preventing  their  recoil  when  fired.  Each  gun  can,  there¬ 
fore,  only  be  brought  to  bear  in  one  direction  ;  nevertheless 
a  remarkable  illustration  of  their  destructive  powers,  when 
applied  even  in  modern  engagements,  was  afforded  upon 
the  passage  of  the  Dardanelles  by  Sir  John  Duckworth’s 
squadron  in  1807,  when  six  vessels  were  struck  by  their 
means,  a  great  number  of  men  being  killed  and  wounded. 

The  gun  recently  deposited  at  Woolwich  bears  the 
following  inscriptions,  which  have  been  deciphered  by  Mr. 
Redhouse 

1.  Help,  O  God,  the  Sultan  Muhammed  Khan,  son  of 
Murad. 

2.  The  work  of  Minver  Ali  in  the  month  Rejeb. 

3.  In  the  date  of  the  year  Eight  hundred  and  sixty- 
eight  (a.d.  1464.) 

An  additional  more  modern  inscription,  near  the  vent, 
states  that  the  weight  of  the  shot  is  240  okes  (679  lbs.)  ; 
powder  due,  17J  okes  (49^  lbs.)  ;  degrees,  3.  Some 
spherical  stone  shot  received  with  the  gun  weigh  670  lbs. 

The  gun  consists  of  two  parts,  which  are  screwed 
together:  each  part  weighs  about  9  tons,  the  total 

weight  of  the  piece  being  18  tons  14  cwt.  3  qrs.  Its  ex¬ 
ternal  form  is  cylindrical,  the  muzzle  being  as  large  as 
the  breech  ;  each  end  of  either  separate  part  carries  a 
projecting  moulding  which  is  divided  by  cross-bars  into 
recesses.  The  objeCt  of  these  was  not  simply  ornamental  ; 
the  recesses  obviously  serve  the  purpose  of  the  holes  in  a 
capstan-head,  being  required  to  give  purchase  to  the 
levers  employed  in  screwing  the  two  parts  together,  and 
in  moving  the  gun.  Each  piece  has  some  simple  mould¬ 
ing-ornamentation  at  the  ends,  and  the  external  surfaces 
are  sub-divided  by  rings  or  mouldings  about  14 
inches  apart.  The  total  length  of  the  gun  is  17  feet, 
the  diameter  of  the  powder-chamber  is  xo  inches, 
that  of  the  bore  is  25  inches.  The  two  screws 
which  join  the  pieces  together,  and  are  23  inches 
in  diameter,  are  skilfully  cast. 

Specimens  of  the  alloy  composing  this  interesting 
cannon  were  detached  for  analysis  from  the  mouldings  or 
projecting  rims  which  exist  at  either  end  of  each  part  of 
the  cannon.  The  metal  was  found  to  be  more  or  less 
thickly  coated  with  suboxide  of  copper,  which  had  here 
and  there  passed  into  carbonate.  In  some  parts  where 
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porosity  of  the  metal  had  been  considerable,  the 
oxidation  had  proceeded  to  depths  ranging  from  o-2  to 
o'5  inch,  and  even  upwards.  The  alloy  was  found  to  vary 
greatly  in  hardness,  and  most  of  the  small  specimens  de¬ 
tached  were  porous,  and  differed  from  each  other  con¬ 
siderably  in  colour.  Some  presented  the  usual  appearance 
of  gun-metal  of  good  quality  ( c.g .  samples  I.  and  IV.)  ; 
in  their  immediate  vicinity  were  found  patches  of  white 
alloy  (samples  Ia.  and  II.)  rich  in  tin,  such  as  are 
observed  occasionally  in  bronze  castings,  in  which  the 
mixture  of  metals  has  been  imperfect,  or  which  have  been 
allowed  to  cool  very  slowly ;  again,  other  portions 
(samples  IIIa.  and  V.)  more  nearly  resembled  pure  copper 
in  colour  and  were  comparatively  very  soft. 

The  proportions  of  copper  and  tin  in  the  several  speci¬ 
mens  analysed  are  as  follows : — 

From  the  Moulding-  at  Rear-end  of  the  Breech-piece . 

I.  Ia. 

(In  close  proximity  to  I.) 

Copper  92*00  89-58 

Tin  .  7-95  10-15 

From  the  Moulding  at  Front-end  of  the  Breech-piece. 

II.  III.  *  IIIa. 

Top  of  moulding.  Side  of  moulding. 

Copper  .  90-57  9370  94-22 

Tin  .  .  9.75  6-23  5-60 

From  the  Moulding  at  Rear-end  of  the  Chase. 

IV. 

Copper  .  .  .  91-22 

Tin  ....  8-49 

From  the  Moulding  at  the  Muzzle. 

V.  . 

Copper  .  .  .  95*20 

Tin  .....  4-71 

Samples  I.  and  IV.  approach  closely  in  composition  to 
the  best  description  of  gun-metal  of  recent  manufacture ; 
Nos.  Ia.  and  II.,  which  are  comparatively  rich  in  tin, 
exhibited  specks  of  white  alloy  interspersed  through  the 
masses.  Nos.  III.,  IIIa.,  and  V.  contain  higher  pro¬ 
portions  of  copper  than  have  been  found  in  any  other 
specimens  of  ancient  gun-metal,  the  results  of  which  have 
been  published.  Thus,  the  large  Bhurtpore  gun  at 
Woolwich,  ’fvhich  was  cast  in  1677,  contains  from  60-5  to 
86  per  cent,  of  copper  in  different  parts  of  the  gun*  ;  a 
large  bronze  gun,  also  at  Woolwich,  one  of  four  which 
were  cast  at  Florence  in  1750,  contains  89  per  cent  of 
copper  and  about  10  per  cent  of  tin. f  The  Malik  i  Mydax, 
or  great  gun  of  Bujapore,  which  was  cast  in  1548,  is 
stated  to  contain  only  80-42  per  cent  of  copper  and  19-57 
per  cent  of  tin ;  and  the  Dhool  Dhanae,  or  great  gun  of 
Agra,  which  was  cast  in  1628,  contains,  according  to  the 
analyses  made  by  the  Assay  Master  in  Calcutta  in  1832, 
927  per  cent  of  copper  and  7-3  per  cent  of  tin  near  the 
muzzle,  and  88-3  per  cent  of  copper  to  117  per  cent  of 
tin  near  the  breech. 

The  great  guns  of  the  Dardanelles  appear  to  have  been 
produced  from  the  metal  of  small  cannon,  and  there  is 
little  doubt  that  no  approach  to  an  uniformity  of  mixture 
of  the  alloys  composing  those  cannon  could  be  attained 
with  the  crude  means  at  command  for  melting  the  metal. 
It  is,  however,  interesting  to  note  that,  in  the  seven 
specimens  taken  from  the  great  gun  now  at  Woolwich, 
which  have  been  analysed,  only  traces  of  other  metals 
than  copper  and  tin  have  been  discovered.  Lead  and 
iron  were  detected  in  minute  quantities,  and  traces  of 
antimony  and  arsenic  were  also  discovered  ;  but  a  careful 
examination  of  the  specimens  for  gold,  silver,  and  zinc 
failed  to  furnish  any  indication  of  the  presence  of  these 
metals. 


/  *  Abel  on  the  composition  of  some  interesting  cannon.  Philo¬ 

sophical  Magazine ,  vol.  23,  p.  181. 
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ANALYSIS  OF  THE  ANCIENT  ROMAN  MORTAR 

OF  THE 

CASTRUM  OF  BURGH,  SUFFOLK.* 

By  JOHN  SPILLER,  F.C.S. 


A  more  than  antiquarian  interest  attaches  to  the  remains 
of  Roman  constructive  work  in  this  country,  from  the 
circumstance  that  they  appear  to  have  withstood  the 
ravages  of  time  much  more  successfully  than  most  of  the 
Norman  and  mediaeval  architectural  monuments  reared 
in  much  later  periods.  This  superiority  has  been 
generally  attributed  to  great  simplicity  in  points  of  con¬ 
struction  together  with  the  use  of  imperishable  materials, 
such  as  flints  and  rubble,  and  to  a  skilful  preparation  of 
the  mortar  employed  to  bind  the  stones  together.!  I  was 
so  much  struck  with  the  hard  and  enduring  character  of 
the  Roman  mortar  used  in  the  construction  of  Burgh,  that 
I  was  induced  to  bring  away  with  me  a  few  samples  for 
analysis  on  the  occasion  of  my  visiting  the  castrum  in 
the  years  1863  and  1866.  The  results  of  the  chemical 
examination  of  these  specimens  are  appended,  but  before 
proceeding  to  discuss  the  question  of  composition  it  would 
seem  desirable  to  indicate  briefly  the  circumstances  of 
their  occurrence. 

Burgh  Castle,  Suffolk,  the  Garianonum  of  the  Romans, 
is  situate  on  an  eminence  near  the  junction  of  the  rivers 
Yare  and  Waveney,  and  about  five  miles  from  Yarmouth. 
It  is  a  mural  erection  in  the  form  of  an  immense  parallelo¬ 
gram,  of  which  one  side  is  wanting,  being  left  unprotected 
on  the  river  front.  The  massive  walls  are  strengthened 
at  the  angles  and  at  certain  intermediate  positions  by 
towers  or  solid  cylinders  of  masonry  which  are  uniform  in 
height  with  the  rest  of  the  work  ( i.e .  about  15  feet),  and 
measure  from  40  to  50  feet  in  circumference,  being  larger 
at  the  top,  and  only  in  the  case  of  the  two  corner  towers 
being  truly  circular  in  form.  The  length  of  the  wall  on 
the  eastern  side,  which  is  perfect  throughout,  with  gate  in 
the  centre,  I  found  to  be  650  feet ;  whilst  the  north  and 
south  walls  have  fallen  away  in  places,  but  their  length 
may  be  roughly  stated  at  350  feet.  The  appearance  of 
the  whole  is  grand  and  highly  picturesque  ;  the  walls, 
which  are  of  rubble  masonry  and  about  6  feet  in  thick¬ 
ness,  are  faced  with  flints  and  layers  of  red  tiles  set  at 
intervals  with  great  regularity,  and  the  contrast  of  colour 
is  heightened  by  parts  of  the  work  being  overgrown  with 
moss  and  ivy.  The  flints  are  arranged  in  tiers  of  four  and 
occasionally  five  courses,  and  the  red  tiles  invariably 
occur  in  triple  layers  with  seams  of  mortar  between  ;  this 
order  of  construction  is  repeated  some  five  or  six  times 
from  base  to  rampart,  with  a  cap  of  flints  at  the  top,  and 
the  round  towers  or  abutments  present  the  same  construc¬ 
tion  as  the  rest  of  the  work.  The  walls  vary  in  thickness, 
being,  as  already  stated,  generally  about  six  feet,  and  are 
constructed  internally  of  compaCt  rubble,  the  stones  being 
large  and  the  mortar  presenting  throughout  the  reddish 
colour,— due  to  admixture  of  pounded  brick, — which  is 
considered  to  be  characteristic  of  a  Roman  origin.  The 
red  tiles  are  of  very  fine'  texture,  well  burnt,  and  compaCt, 
for  none  of  them  appear  to  have  been  disintegrated  by 
frost ;  their  dimensions  are  tolerably  uniform  only  as 
regards  thickness,  from  1!  to  i|  inch,  and  they  extend  to 
various  distances  within  the  face  of  the  wall,  in  some 
places  12  inches  only  and  at  others  nearly  twice  that  depth. 

With  respeCt  to  the  probable  antiquity  of  the  structure 
I  have  been  favoured  with  an  opinion  from  Mr.  C.  Roach 
Smith  to  the  following  effeCt : — “These  fortresses  (Rich- 
borough,  Lymne,  Pevensey,  and  Burgh)  instead  of  having 
been  built  at  the  early  date  popularly  assigned  to  them 
were  ereCted  at  a  comparatively  late  period  in  the  Romano- 
British  epoch,  to  defend  the  coast  against  the  incursions 
of  the  Saxons.”  It  would  appear,  then,  that  at  least 
fifteen  centuries  have  elapsed  since  the  foundations  of  these 

*  British  Association,  Norwich  Meeting,  Sedtion  B. 

+  Vide  C.  Roach  Smith’s  Report  on  “Excavations  at  Pevensey,” 
1858,  pp.  12,  14. 
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castra  were  laid.*  and  with  the  well  authenticated 
knowledge  that  the  Romans  were  conversant  with  the 
properties  of  burnt  and  slaked  lime,  and  employed  the 
latter  in  making  their  mortar,  we  have  obviously  the  means 
of  testing  the  adtion  of  time  and  atmospheric  influences 
upon  this  hydrate  placed  in  contadt  with  sand  and  other 
silicious  substances  for  lengthened  periods.  It  becomes, 
then,  important  to  ascertain  the  following  chemical  points 
in  reference  to  the  hardening  of  mortars  : — 

1st.  To  what  extent  the  hydrate  of  lime  becomes  re¬ 
carbonated  by  exposure  to  air  ? 

2nd.  What  is  the  physical  condition  of  the  carbonate 
so  produced  ?  and 

3rd.  Whether  in  this  long  interval  the  silica  and  lime 
can  diredtly  unite  with  each  other  ? 

Different  views  on  this  subjedt  have  been  advanced, 
the  prevailing  opinion  undoubtedly  being  that  the  lime 
never  becomes  thoroughly  recarbonated,  but  stops  short 
at  a  point  when  a  definite  combination  of  hydrate  and 
carbonate  of  lime  is  formed;  and,  secondly,  that  lime  is 
endowed  with  the  power  of  attacking  sand  and  other 
forms  of  insoluble  silica  by  long  contadt  at  the  common 
temperature. f 

The  conclusions  to  which  I  have  been  led  by  the 
chemical  examination  of  the  ancient  mortars  from  Burgh, 
Pevensey,  and  other  Roman  castra,  is  that  the  lime  and 
carbonic  acid  are  invariably  united  in  monatomic  pro¬ 
portions,  as  in  the  original  limestone  rock;  and  that  there 
is  no  evidence  of  the  hydrate  of  lime  having  at  any  time 
exerted  a  power  of  corroding  the  surfaces  of  sand,  flint, 
pebbles,  or  even  of  burned  clay,  with  which  it  must  have 
been  for  lengthened  periods  in  contadt.  Further  that  the 
water  originally  combined  with  the  lime  has  been  entirely 
eliminated  during  this  process  of  recarbonation ;  and, 
this  stage  passed,  the  amorphous  carbonate  of  lime  seems 
to  have  become  gradually  transformed  by  the  joint 
agency  of  water  and  carbonic  acid  into  more  or  less 
perfectly  crystallised  deposits  or  concretions,  by  virtue  of 
which  its  binding  properties  must  have  been  very  con¬ 
siderably  augmented.  It  is  proper  to  state  that  Messrs. 
Abel  and  Bloxam  +  assign  as  one  of  the  causes  of  the 
hardening  of  mortars,  the  formation  and  subsequent 
crystallisation  of  the  carbonate  of  lime. 

Reserving  for  the  present  the  details  of  analysis  of  other 
Roman  mortars,  which  in  the  main  corroborate  the  results 
obtained  in  the  examination  of  the  specimens  from  Burgh, 
I  have  only  to  mention,  as  regards  the  process,  that 
hydrochloric  acid  diluted  with  ten  times  its  bulk  of  cold 
water  was  used  for  dissolving  out  the  calcareous  ingre¬ 
dients  and  leaving  intadt  the  sand  and  brick  particles. 
Much  of  the  latter  was  then  separated  by  hand-sorting, 
and  the  weight  of  the  remainder  was  deduced  from  the 
observed  amounts  of  alumina  and  peroxide  of  iron  ob¬ 
tained  by  fusion  of  the  residue,  after  a  special  analysis 
had  demonstrated  the  relation  of  these  mixed  oxides  to 
the  silica  in  the  red  brick.  All  pebbles  weighing  ten 
grains  and  upwards  were  excluded  from  the  sample,  these 
being  deemed  constituents  of  concrete  rather  than  of 
builder’s  mortar.  The  grains  of  sand  were  sharp  and 
angular,  and  the  mode  of  searching  for  soluble  silica  was 
briefly  as  follows  : — A  large  quantity  of  the  Roman  mortar 
was  placed  in  contadt  with  the  diluted  hydrochloric  acid 
until  all  the  lime  was  taken  into  solution  as  chloride  of 
calcium.  The  physical  character  of  this  salt  not  per¬ 
mitting  of  the  detection  of  soluble  silica  bydiredt  evapora¬ 
tion  of  the  liquid,  I  had  recourse  to  the  following  ex¬ 
pedient  for  concentrating  any  soluble  sriica  which  might 
be  present  in  solution: — Ammonia  was  added  until  the 
readtion  to  test-papers  became  faintly  alkaline,  the  result 

*  Vide  “  The  Antiquities  of  Richborough,  Reculver,  and  Lymne,” 
by  C.  Roach  Smith,  pp.  153,179. 

+  Vide  Knapp’s  “  Technology,” edited  by  E.  Ronalds  and  T.  Richard¬ 
son,  vol.  ii.,  p.  396  and  seq.  General  Gillmore’s  “  Practical  Treatise 
on  Limes,  Cements,  and  Mortars,”  New  York,  18 63,  pp.  174, 186.  Mr. 
G.  R.  Burnell’s  “  Rudimentary  Treatise  on  Limes,  Cements,  Mortars, 
&c.,”  p.49. 

t  “  Handbook  of  Chemistry,”  p.  296. 


was  the  precipitation  of  mixed  alu-mina,  pero»de  of  iron, 
and  a  small  quantity  of  carbonate  of  lime.  This  floccu- 
lent  precipitate  being  filtered  off  retained  all  the  soluble 
silica  in  combination,  and  being  again  dissolved  in  hydro¬ 
chloric  acid  and  evaporated  to  dryness  with  a  small 
addition  of  pure  chloride  of  sodium,  left  the  whole  of  the 
contained  silica  insoluble  upon  digesting  with  acid.  The 
accuracy  of  this  method  of  proceeding  was  tested  by 
preliminary  trials  with  samples  of  Portland  cement,  both 
in  the  freshly  burnt  condition  and  after  setting  under 
water.  The  amount  of  soluble  silica  in  the  Burgh  speci¬ 
mens  was  exceedingly  small  (0*4  per  cent),  proving  that  a 
“  fat”  lime  was  originally  employed  by  the  Romans,  and 
that  the  lapse  of  centuries  has  failed  to  induce  any  kind 
of  adtion  from  which  the  silication  of  the  mass  may  be 
inferred. 

To  support  my  assertion  that  t'he  lime  has  simply 
become  converted  into  carbonate,  I  may  mention  that  a 
special  search  for  caustic  lime  by  the  nitrate  of  silver  test 
failed  to  indicate  its  presence,  whilst  all  recent  mortars 
show  an  abundant  precipitate  of  the  brownish-grey  oxide 
of  silver  ;  that  the  Roman  mortar  triturated  with  pure 
water  gives  no  alkaline  reaction  with  turmeric  paper  ;  and 
further,  that  the  proportion  of  carbonic  acid  found  in  the 
Burgh  samples  is,  within  the  limits  of  experimental  error, 
exadtly  the  amount  which  is  required  to  combine  with  the 
lime  in  order  to  form  the  neutral  carbonate.  I  would 
remind  those  who  are  inclined  to  place  reliance  on  the 
statements  regarding  the  silication  of  old  mortars,  that 
the  proof  is  often  wanting  that  the  lime  was  itself  free 
from  soluble  silica  at  the  time  of  employment.  Inferences 
can  only  be  safely  deduced  from  cases  where  there  is  clear 
evidence  of  a  “  fat  ”  lime  having  been  actually  employed 
in  the  fabrication  of  the  mortar,  for  so  many  varieties  of 
lime,  having  modified  hydraulic  properties  and  gelatinising 
with  acids,  are  known  to  result  from  the  simple  burning 
of  blue  lias  and  other  argillaceous  limestone  rocks,  that 
the  absence  of  soluble  silica  at  the  first  moment  of  pre¬ 
paration  should  not  be  always  assumed. 

Analysis  of  the  Roman  mortar  and  of  the  red  bricks,  or 
tiles,  gave  me  the  following  results  : — 

Roman  Mortar  from  S.E.  Tower ,  Burgh. 


I. 

Sand  . 54*50 

Soluble  silica  .  0-40 

Red  brick  with  some)  -  „ 

,  ,  .  ....  io-oo 

unburnt  clay  J 

Carbonate  of  lime  ..  ...  25-75* 

Sulphate  of  lime .  0-15 

Carbonate  of  magnesia  . .  0-08 

Chloride  of  sodium  . .  . .  0-05 

Magnetic  oxide  of  iron  . .  traces 
Wood  charcoal  ..  ...  . .  traces 

Water,  chiefly  hygroscopic  0-92 


99-85 


unburnt  clay 
Carbonate  of  lime,  &c.  1 
difference) 

Samples  II.  and  III.  taken  from  the  south  wall, 
men  IV.  from  the  north  wall. 


sivi  ^  Ur  Am. 

II. 

Ilf. 

IV. 

]-  72-3 

71-4 

67-0 

}  27-7 

28-6 

33-o 

Speci- 


Red  Brick  or  Tile  from  S.E.  Tower ,  Burgh. 


Silica  . 72-7 

Alumina .  14-0 

Peroxide  of  iron  . .  . .  Io-o 

Lime. .  . .  . .  . .  . .  2-1 

Magnesia . traces 

Oxide  of  manganese  . .  traces 
Alkalies  and  loss  ..  ..  1*2 


ioo-o 


*  Found,  lime  14-5,  carbonic  acid  11-25  per  cetit, 


H4 
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Report  on  the  Chemical  Nature  of  Cast  Iron. 


In  conclusion  I  would  remark  that  the  microscope  very 
clearly  demonstrates  the  mamellated  crystalline  character 
of  the  linings  of  cavities  and  other  calcareous  parts  of  the 
Burgh  mortar  ;  and  further  that  my  results  are  in  general 
comformity  with  the  analyses  of  ancient  Roman,  Greek, 
and  Phoenician  mortars  published  three  years  ago  by  Dr. 
W.  Wallace  in  the  Chemical  News  (Vol.  xi.,  p.  185). 


REPORT  ON  THE  CHEMICAL  NATURE  OF 
a;  CAST  IRON.* 

Part  I. — Account  of  some  Experiments  made  to 
obtain  Iron  Free  from  Sulphur. 

By  A.  MATT  HIES  SEN,  F.R.S., 
and 

S.  P.  SZCZEPANOWSKI. 


Following  out  the  plan  indicated  in  the  preliminary 
report  presented  to  the  Association  in  the  year  1866,  we 
have  been  endeavouring  to  prepare  pure  iron,  but  have 
encountered  greater  difficulties  than  we  expected,  owing 
to  the  great  affinity  which  iron  has  for  sulphur.  Although 
we  have  not  been  able  as  yet  to  prepare  iron  absolutely 
free  from  sulphur,  yet  the  results,  as  far  as  they  have  been 
obtained,  may  be  of  interest  to  the  section,  and  a  brief 
account  of  them  is  given  in  the  following  pages. 

In  the  endeavour  to  prepare  pure  iron,  we  always  found 
sulphuretted  hydrogen  on  dissolving  the  metal  in  dilute 
hydrochloric  acid.  This  small  quantity  of  sulphur  con¬ 
tained  in  the  iron  did  not  proceed  from  the  hydrogen,  or 
from  the  platinum  tube  in  which  the  oxide  was  reduced. 
The  manner  of  preparing  the  pure  hydrogen,  and  the  pre¬ 
cautions  taken  with  the  platinum  tube,  will  be  described 
hereafter. 

The  first  series  of  experiments  were  made  by  precipi¬ 
tating  the  hot,  concentrated,  clear  solution  of  proto¬ 
sulphate  of  iron  by  oxalate  of  ammonium,  washing  the 
precipitate  till  the  wash-waters  no  longer  indicated  sul¬ 
phuric  acid  with  chloride  of  barium,  heating  the  dried 
oxalate  of  iron  to  redness  in  a  platinum  dish,  and  reducing 
the  oxide  thus  obtained  in  a  platinum  tube.  The  reduced 
iron  contained  sulphur.  In  all  the  experiments  we 
describe,  sulphur  was  tested  in  the  following  manner  : — 
The  iron  was  placed  in  a  test-tube  with  some  dilute  pure 
hydrochloric  acid,  and  the  gases  were  allowed  to  pass 
through  a  small  tube  fitted  into  a  cork  in  the  test  tube, 
and  to  impinge  on  a  paper  moistened  with  acetate  of  lead. 
The  evolution  of  sulphuretted  hydrogen,  after  a  very 
little  experience,  moreover,  is  just  as  easily  detected  by 
the  smell. 

Experiments  were  also  made  with  the  oxalate  of  iron 
by  re-dissolving  it  in  hydrochloric  acid  and  re-precipitating 
with  ammonia,  or  by  dissolving  the  oxide  obtained  by 
heating  the  oxalate  of  iron  in  hydrochloric  acid,  and  re¬ 
precipitating  again  by  oxalate  of  ammonium.  In  all  these 
cases  the  reduced  iron  contained  sulphur. 

The  second  series  of  experiments  were  made  with  the  iron 
obtained  from  the  crystalline  oxide  of  iron.— It  is  well  known 
that  when  protosulphate  of  iron  is  fused  with  chloride  of 
sodium  a  crystalline  oxide  is  obtained.  For  our  experi¬ 
ments  it  was  of  course  necessary  to  perform  this  operation 
in  a  platinum  crucible,  but  it  was  found  that  the  iron 
thus  obtained  contained  a  small  quantity  of  platinum. 
We  therefore  employed,  instead  of  chloride  of  sodium,  the 
sulphate  of  sodium,  and  obtained  an  oxide  which,  after 
having  been  thoroughly  washed  and  reduced,  gave  an 
iron  containing  sulphur.  Experiments  were  then  made 
by  dissolving  the  crystalline  oxide  in  pure  hydrochloric  acid 
and  precipitating  the  solution  by  ammonia,  washing  the 
oxide,  and  reducing  it.  The  iron  thus  prepared  contained 
sulphur.  The  next  experiments  were  made  by  dissolving 
the  crystalline  oxide  in  hydrochloric  acid,  digesting  with 
chloride  of  barium  for  several  days,  decanting  and 
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filtering  through  paper  (previously  digested  with  dilute 
nitric  acid),  precipitating  by  ammonia  (distilled  from 
ammonia  to  which  chloride  of  barium  had  been  added), 
washing,  and  reducing  the  oxide.  The  iron  thus  prepared 
still  contained  sulphur. 

The  third  series  of  experiments  were  made  with 
sublimed  proto-  or  sesqui-chloride  of  iron,  by  dissolving  it 
in  water,  precipitating  with  pure  ammonia,  washing,  and 
reducing  in  hydrogen.  All  the  specimens  thus  prepared 
contained  sulphur.  The  sublimed  chloride  was  obtained 
sometimes  from  the  red  oxide,  prepared  by  heating  the 
oxalate  of  iron  obtained  as  above  described,  or  from  the 
crystalline  oxide  by  dissolving  it  in  hydrochloric  acid, 
digesting  with  chloride  of  barium,  evaporating  to  dryness, 
and  subliming  either  in  platinum  vessels  or  in  porcelain 
tubes,  or  in  clay  retorts,  either  alone  or  in  a  current  of 
chlorine  or  of  hydrochloric  acid. 

In  the  fourth  series  of  experiments,  the  metal  produced 
by  either  of  the  above  methods  was  submitted  in  the 
platinum  tube,  whilst  red  hot,  alternatively  to  the  influence 
of  hydrogen  and  oxygen  or  hydrogen  and  steam,  or  of 
vapours  of  nitric  acid  and  hydrogen,  or  of  ammonia 
vapours,  oxygen,  and  hydrogen.  In  all  the  cases  the 
operation  was  repeated  several  times,  and  although  sulphu¬ 
retted  hydrogen  was  given  off  during  these  operations,  yet 
the  iron  always  contained  sulphur. 

Further  experiments  were  made  by  dissolving  the 
purest  iron  in  dilute  acetic  acid,  and  evaporating  to 
dryness,  and  heating.  The  metal  obtained  still  contained 
sulphur. 

Also  the  iron  obtained  from  ferrocyanide  of  potassium* 
was  found  to  contain  sulphur. 

In  fad;  we  have  never  made  or  found  a  specimen  of  iron 
which  did  not  contain  sulphur.  Even  eledrotype  iron, 
said  to  be  prepared  from  chloride  of  iron,  evolved,  by  dis¬ 
solving  in  dilute  hydrochloric  acid,  a  very  appreciable 
quantity  of  sulphuretted  hydrogen. 

On  the  whole,  we  have  made  upwards  of  seventy  series 
of  experiments. 

From  the  above  it  will  be  seen  that  we  have  not  yet 
obtained  a  method  of  preparing  iron  free  from  sulphur. 
In  fad,  one  great  difficulty  is  to  obtain  vessels  which  will 
not  give  up  sulphur  to  the  iron  in  some  form  or  another  ; 
for  instance,  the  platinum  tube  had  to  be  polished  and 
boiled  out  with  acid  every  time  before  use.  It  may  be 
mentioned  that  the  hydrogen  employed  was  led  through 
the  platinum  tube  before  reducing  the  oxide  of  iron  for  a 
quarter  of  an  hour  or  more,  and  yielded  no  sulphuretted 
hydrogen. 

Although  no  positive  results  have  been  obtained,  we 
have  in  no  ways  lost  hope  of  preparing  iron  free  from 
sulphur.  No  doubt  on  a  very  small  scale  this  might  be 
done  without  much  trouble  ;  but  we  must  bear  in  mind 
that  our  method  must  be  such  a  one  as  to  allow  the 
redudion  of  pure  iron  on  the  ounce  scale. 


a  general  outline  of 

A  NEW  SYSTEM  OF  CHEMICAL  PHILOSOPHY. f 
By  Dr.  OTTO  RICHTER., 

(Abstrad  by  the  Author.) 


To  this  paper  the  author  proceeds  upon  the  hypothesis 
that  the  chemical  elements  consist  not  of  individual  atoms, 
but  of  entire  groups  of  such  atoms  or  molecules.  The 
various  kinds  of  molecules  agree  in  being  each  or  all 
built  up  of  precisely  the  same  number  of  atoms,  which 
are  symmetrically  disposed  with  reference  to  the  three 
axes  of  space  according  to  the  same  fundamental  plan  of 
arrangement.  The  constituent  atoms  of  these  molecules 
are  each  or  all  endowed  with  the  same  three  fundamental 
properties  of  gravity,  original  elasticity,  and  eledrical 

*  Crystallised  out  of  a  solution  containing  chloride  of  barium. 
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energy,  and  these  properties  vary  in  range  and  intensity 
with  each  species.  In  harmony  with  the  common  practice, 
the  chemical  elements  are  divided  into  the  two  principal 
classes  of  the  metals  and  the  non-metals,  represented 
respectively  by  the  general  formula  M2  and  N2,  The  con¬ 
stituent  atoms  are  further  supposed  to  be  in  a  perpetual 
state  of  vibration,  in  which  they  perform  a  series  of 
periodical  contractions  and  expansions,  and  thus  in  their 
final  effect  establish  between  contiguous  molecules  and 
permanent  tendency  to  repulsion,  the  result  of  which  is 
the  formation  of  a  certain  space  round  the  centre  of  each 
molecule,  which  constitutes  its  specific  volume,  and  is 
always  direCtly  proportional  to  the  number  of  atoms  set 
in  motion.  The  volume-equivalents  represent  the  maxi¬ 
mum  specific  volumes  which  the  elementary  molecules 
are  capable  of  realising  ;  and  the  peculiar  force,  under 
the  influence  of  which  the  vibratory  movements  of  the 
atoms  may  ad  libitum  be  arrested  or  restored,  is  called  the 
paralytic  force.  The  order  in  which  this  force  performs 
its  operations  materially  depends  upon  the  particular 
portions  which  the  various  constituents  occupy  in  the 
system  relatively  to  each  other.  This  law  of  Rankurder  is 
indicated  in  the  table  of  chemical  equivalents  in  so  far 
as  any  chemical  element  which  there  stands  to  the  left 
or  to  the  right  of  any  other  is  supposed  to  occupy,  in  a 
certain  sense,  a  similar  position  in  comparison  with  any 
others  with  which  it  happens  to  be  associated  as  a  con¬ 
stituent  member  of  the  same  type.  The  science  of 
chemistry  is  divided  into  the  two  parts— Pondo-chemistry 
and  Impondo-chemistry.  The  former  treats  exclusively 
of  the  molecular  arrangement  of  the  constituents ; 
the  latter  exclusively  of  their  specific  volumes.  Pondo- 
chemistry  is  divided  into  the  two  principal  sections 
of  meta-chemistry,  which  is  subject  to  the  dominions 
of  the  principles  of  polarity,  and  includes  eleven 
distinct  types ;  and  of  para-chemistry,  which  is  sub¬ 
ject  to  the  dominion  of  the  principle  of  parality, 
and  includes  three  types  or  forms  of  molecular 
grouping.  After  giving  a  general  description  of  these 
various  types,  the  author  discusses  the  law  of  volume- 
harmony,  according  to  which  the  specific  volumes  of 
constituent  members  of  a  given  volume-harmonious 
molecule  are  always  reducible  to  some  simple  ratio  con¬ 
tained  in  the  volume-harmonious  scale — 1  :  m  x  1  ;  1 :  in 
X  2  ;  2  :  m  X  3  ;  3  :  m  x  4  ;  4  :  in  x  5  ;  5  :  in  x  6  ; 
6  :  111  x  7— where  in  represents  some  integral  number. 
The  volume-harmonious  molecules  are  divided  into  two 
classes.  The  first  class  comprises  all  those  compounds 
where  the  water  of  crystallisation  is  excluded  ;  in 
the  second  class  all  those  compounds  where  the 
water  of  crystallisation  is  present.  As  regards  the 
the  latter  class,  it  is  a  characteristic  peculiarity  that  in 
the  process  of  reduction  the  saline  molecule,  with  every 
fresh  addition  of  one  molecule  of  water  of  crystallisation, 
experiences  a  loss  in  volume  amounting  always  to  a  con¬ 
stant  quantity.  This  quantity  remains  unaltered  so  long 
as  this  loss  in  volume  is  caused  by  the  successive  paralysa- 
tion  of  its  envelope  molecules;  but  when  this  process  of 
reduction  extends  to  the  molecules  of  the  nucleus,  the 
constant  quantity  in  some  cases  continues  the  same,  but 
in  general  it  merges  into  another  constant  quantity. 
As  regards  further  details  we  must  refer  the  reader  to 
the  original,  which  is  now  in  the  course  of  being  pub¬ 
lished. 


Dr.  Odling’s  Manual  of  Chemistry. — In  the  autum  o 
will  be  published,  in  oCtavo,  “  A  Manual  of  Chemistry i 
Descriptive  and  Theoretical.”  Part  II.  By  William 
Odling,  M.B.,  F.R.S.,  Fellow  of  the  Royal  College  of 
Physicians,  and  Lecturer  on  Chemistry  at  St.  Bartholo¬ 
mew’s  Hospital.  The  second  part,  now  announced,  will 
include  an  account  of  carbon,  with  its  methylic,  formic, 
and  cyanic  compounds ;  also  of  silicon,  boron,  and 
the  monad,  dyad,  and  triad  metals,  with  their  principal 
salts. 
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By  HORACE  DOBELL,  M.D.,  &c., 

Senior  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 


The  hypothesis  which  I  published  in  the  British  Medical 
Journal  for  January,  1866,  involving  the  suggestion  that 
an  important  distinction  is  to  be  drawn  between  the 
physiological  properties  of  solid  and  liquid  fats,  as  con¬ 
stituents  of  the  animal  body,  and  as  ingredients  of  food 
and  medicine,  has  called  forth  many  criticisms,  and  I 
have  been  frequently  challenged  to  produce  more  detailed 
grounds  for  my  opinions. 

I  should  have  published  the  desired  details  but  for  the 
deficiency  of  some  important  links  in  the  evidence,  which 
I  have  been  among  the  first  to  admit  and  very  anxious  to 
supply.  It  must  be  observed,  however,  that  I  have  never 
myself  claimed  for  my  views  on  this  subject  a  higher 
rank  than  that  of  hypothesis,  and  I  refrain  from  doing  so 
until  the  missing  links  necessary  to  a  complete  theory 
shall  have  been  supplied. 

My  objeCt  in  now  bringing  the  subject  before  the  readers 
of  the  Chemical  News  is  to  ask  for  assistance  in  certain 
chemical  investigations  necessary  to  the  settlement  of 
some  of  the  questions  at  issue. 

So  far  as  I  am  able  to  learn,  after  a  very  careful 
investigation,  there  is  a  singular  absence  of  precise  know¬ 
ledge  as  to  the  relative  properties  of  solid  and  liquid  fats, 
except  in  regard  to  their  saponification,  and,  at  the  same 
time,  a  remarkable  want  of  appreciation  of  the  probable 
importance  of  the  subject ;  the  result  of  which  is  a  corre¬ 
sponding  disinclination  on  the  part  of  scientific  chemists 
and  physiologists  to  enter  upon  the  necessary  experi¬ 
ments. 

A  good  chemist,  with  the  command  of  a  laboratory, 
and  an  acquaintance  with  the  manipulation  of  fats,  is 
essential  to  the  enquiry;  and  I  have  not,  up  to  the  present 
time,  succeeded  in  finding  such  a  person  with  time  at  his 
disposal  willing  to  engage  in  the  necessary  experiments, 
while  my  own  professional  occupations  preclude  me  from 
entering  upon  them  without  such  assistance.  I  hope  that 
this  paper  may  discover  some  one,  qualified  and  willing 
either  to  join  with  me  or  to  prosecute  the  experiments 
single  handed.  In  either  case,  I  shall  be  happy  to  give  him 
all  the  assistance  in  my  power. 

The  most  usual  objections  to  my  views,  as  to  the  im¬ 
portance  of  distinguishing  between  solid  and  liquid  fats, 
with  which  I  have  met  among  medical  men  have  been 
based  upon  the  similarity  in  the  chemical  formulae  for 
stearin,  margarin,  palmitin,  and  olein.  Suck  objections 
will  of  course  have  little  weight  with  th®se  acquainted 
with  isomerism  ;  on  the  contrary,  it  appears  to  me  that 
the  peculiar  isomeric  modifications  of  which  stearin  and 
palmitin  are  susceptible,  as  shown  by  Duffy,  pointedly 
distinguish  them  from  olein,  which,  so  far  as  at  present 
known,  has  not  this  susceptibility,  a  distinction  which  is 
supported  by  the  different  behaviour  of  oleic  acid  towards 
chlorine  and  bromine,  from  that  of  stearic  or  margaric 
acids  (Lefort),  and  by  the  different  aCtion  of  bile  upon 
stearic  acid  and  upon  oleic  acid  (Marcet). 

But  I  think  we  ought  to  be  prepared  to  learn  that  solid 
and  liquid  fats  differ  in  some  important  physiological 
properties,  by  the  first  general  faCt  concerning  the  constitu¬ 
tion  of  all  natural  fats — viz.,  that  they  are  mixtures  in 
varying  proportions  of  at  least  four  different  bodies,  of 
which  the  melting  points  so  widely  differ — stearin  melting 
at  1440  F.,  palmitin  at  114-8°  F.,  margarin  (probably 
a  compound  of  stearin  and  palmitin)  at  1160  F.,  while 
olein  remains  fluid  at  320  F. 

That  the  different  degrees  of  solidity  of  fats  depend 
upon  the  proportions  in  which  the  solid  ingredients  are 
mixed  with  olein,  that  olein  has  a  peculiar  power  of 
dissolving  the  solid  ingredients,  and  that  the  melting 
point  of  the  mixture  is  thereby  reduced,  appear  to  me  to 
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be  fadts  pointing  in  the  same  direction  as  the  foregoing, 
especially  when  we  remember  that  the  affinity  of  oleic  acid 
for  oxygen  is  much  greater  than  that  of  the  Mother  fatty 
acids. 

The  fatty  bodies  obtained  from  warm-blooded  animals 
are  generally  solid  at  ordinary  temperatures,  whilst  those 
from  fish  and  from  cold-blooded  animals  are  liquid. 
And  when  we  consider  the  «  high  melting  points  of  the 
solid  fats  as  compared  with  the  temperature  of  the  body 
in  warm-blooded  animals,  it  is  evident  that  the  fat  in  them 
would  be  solid  at  the  temperature  of  their  blood,  but  for 
the  mixture  of  olein,  by  which  the  melting  point  is  reduced. 
Therefore  the  solidity  or  fluidity  of  the  fat  in  living 
animals  is  determined  by  the  proportion  of  olein,  which  is 
able  to  be  mixed  with  the  stearin,  palmitin,  and  margarin 
in  each  individual  ;  and  we  are  forced  to  conclude,  either 
that  it  is  of  no  importance  whether  the  fats  of  the  body 
during  life  are  in  a  solid  or  liquid  state,  or  that  it  is 
important  in  what  proportion  the  olein,  stearin,  &c.,  shall 
be  combined. 

It  has  been  already  proved,  by  experiments  on  the 
fattening  of  cattle,  that  the  solidity  or  fluidity  of  the  fat 
in  the  body  varies  with  the  food — that  cattle  fattened  upon 
linseed  cake,  for  example,  accumulate,  in  their  adipose 
tissue,  an  oily  material  of  unusual  fluidity  (Draper),  and 
that  the  consistence  of  butter  is  dependent  upon  the  kind 
of  food  given  to  the  animals  from  which  it  is  produced 
(Fownes). 

The  fat  in  animals  is  particularly  liable  to  accumulate 
immediately  beneath  the  cutis,  in  the  omentum,  and 
around  the  kidneys  ;  and  the  fat  found  in  the  latter  situa¬ 
tion,  where  it  is  subject  to  a  more  uniformly  elevated  tem¬ 
perature  than  in  the  integument,  is  well  known  to  be  of  a 
more  suety  character— that  is  to  say,  it  contains  a  smaller 
proportion  of  olein,  and  has  a  higher  melting  point. 
These  familiar  fadts  point  again  to  some  importance  in 
the  animal  economy,  attaching  to  the  melting  point  of  the 
fat  and  the  consequent  degree  of  fluidity  in  which  it 
should  exist  during  life. 

With  regard  to  the  fat  of  the  integument — the  principal 
deposit  of  adipose  tissue  in  the  body — it  appears  to  me 
self-evident  that  the  fluidity  of  this  fat  must  vary  with 
the  temperature  of  the  atmosphere  in  which  the  animal  is 
placed  ;  to  what  extent  this  is  the  case,  is,  in  my  opinion, 
a  most  important  subjedt  for  enquiry,  and  although  the 
experiments  to  determine  the  question  are  yet  deficient, 

I  hope  soon  to  be  able  to  supply  them. 

In  conclusion,  what  I  now  suggest  as  a  general  propo¬ 
sition,  is  this:— That,  in  all  probability,  the  stability  of 
the  fats  of  the  animal  body  in  resisting  too  rapid  oxidation 
is  dependent  upon  the  degree  of  solidity  which  they  possess 
at  the  temperature  of  the  living  animal  at  any  given  time  ; 
that  alterations  in  external  temperature  may  affedt  the 
solidity  of  the  adipose  tissue  of  the  integument,  and, 
consequently,  its  power  of  resisting  oxidation  ;  and  that, 
therefore,  in  all  probability,  it  is  of  great  importance  that 
the  food  of  an  animal  shall  contain  a  certain  proportion  of 
material  capable  of  supplying  the  adipose  tissue  with 
solid  fat. 

The  principal  questions  which  I  wish  to  submit  to 
chemists,  as  requiring  to  be  settled  by  their  experiments, 
are  the  following  : — 

1.  What  is  the  relative  facility  for  oxidation  of  the 
solid  and  liquid  fats  at  similar  and  at  different  tem¬ 
peratures  ? 

2.  Is  the  facility  for  oxidation  inversely  as  the  melting 
points  ? 

3.  Is  it  the  same  for  all  fats  at  their  melting  points  ? 

4.  After  the  melting  point  of  a  fat  has  been  attained,  is 
the  facility  fo^oxidation  affedted  by  further  increments  of 
temperature  ? 

5.  Is  there  a  temperature  at  which  fats  cease  to  be 
oxidisable,  and  if  so,  what  relation  does  this  bear  to  the 
melting  point  in  each  instance  ? 
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The  most  prolific  source  of  error  amongst  mankind  is  the 
unquestioning  acceptation  of  authoritative  opinion.  How¬ 
ever  much  we  may  pride  ourselves  upon  the  sifting  of  the 
explanations  of  things  by  our  own  enlightened  judgments, 
it  cannot  be  denied  that  the  ipse  dixit  mode  of  settlement 
is  still  wonderfully  frequent  amongst  us.  Not,  only  is 
this  the  case  with  the  public  in  general,  but  even  the 
cultivators  of  science  are  not  entirely  innocent  of  the  same 
weakness. 

The  essential  difference  between  a  fadt  and  a  theory  is 
not  always  appreciated  with  sufficient  vividness.  The 
statement  that  “  sixteen  parts  by  weight  of  oxygen  unite 
with  two  parts  of  hydrogen  to  form  water,”  is  considered 
by  many,  for  instance,  as  perfectly  synonymous  with  the 
assertion  that  “  one  atom  of  oxygen  unites  with  two  atoms 
of  hydrogen  to  form  water.” 

The  existence  of  an  imponderable  ethereal  medium 
filling  all  space  is  often  regarded  as  equally  certain  with 
the  presence  of  a  gaseous  envelope  surrounding  our  globe. 

The  atomic  theory  and  the  hypothesis  of  an  ethereal 
medium  are,  at  present,  absolutely  necessary,  the  one  to 
the  progress  of  chemistry,  the  other  to  the  further  de¬ 
velopment  of  physics  ;  but  neither  this  circumstance  nor 
the  splendid  discoveries  made  by  their  aid  can  establish 
their  truth.  A  mathematician  starting  from  false  data  is 
sure  to  arrive  at  a  false  result ;  but  it  is  far  otherwise 
with  theory,  for  false  theories  can,  and  constantly  do, 
condudt  to  true  fadts.  Thus  Columbus’s  counterpoise 
theory  of  the  earth  led  to  the  discovery  of  America, 
although  that  theory  was  nevertheless  essentially  false. 

The  most  sober  worker  in  science  cannot  progress  with¬ 
out  the  assistance  of  theory  to  co-ordinate  his  fadts,  and 
to  lead  him  on  to  further  research.  It  is  here  that  even 
a  false  theory  is  invaluable,  and  it  is  only  when  the  theory 
continues  to  be  held  after  it  has  become  opposed  to  fadts, 
that  it  exercises  a  prejudicial  influence  upon  the  progress 
of  science.  Then  it  hinders  rather  than  expedites  the 
advance  of  the  experimenter,  and  ought  to  be  at  once 
abandoned. 

In  pursuing  the  investigation  forming  the  subjedt  of 
this  discourse,  the  speaker  had  been  compelled  thus  to 
abandon  a  theory  of  the  source  of  light  in  luminous  flames, 
which  he,  in  common  with  others,  had  derived  from  Davy’s 
classical  researches  on  flame. 

Our  text-books  answer  the  question,  What  is  the  source 
of  light  in  a  luminous  gas  or  candle  flame  ?  in  the  most 
positive  and  unanimous  manner. 

Seledling  from  some  of  the  most  celebrated,  the  follow¬ 
ing  quotations  may  be  made  : — 

“  All  our  artificial  lights  depend  upon  the  ignition  of 
solid  matter,  in  the  intense  heat  developed  by  the  chemical 
changes  attendant  on  combustion.” — W.A.  Miller. 

“  Whenever  hydrocarbons  are  imperfedtly  burnt,  there 
is  a  deposition  of  carbon,  and  this  temporary  deposition 
of  carbon  is  an  essential  condition  for  the  produdtion  of 
the  white  light  required  in  an  ordinary  flame.” — William¬ 
son. 

“  The  illuminating  power  of  the  gas  flame  is  therefore 
due  to  these  carbon  particles,  which  are  afterwards 
burned  nearer  the  border  of  the  flame.” — Balfour  Stewart. 

“  The  brightness  or  illuminating  power  of  flame  depends 
not  only  on  the  degree  of  heat,  but  likewise  on  the 
presence  or  absence  of  solid  particles  which  may  a<5t  as 
radiant  points.  A  flame  containing  no  such  particles 
emits  but  a  feeble  light,  even  if  its  temperature  is  the 
highest  possible.” — Watts. 

The  speaker  then  proceeded  to  investigate  a  number  of 
different  flames  :  he  showed  that  there  are  many  flames 


*  A  Ledture  delivered  before  the  Royal  Institution  of  Great  Britain 
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possessing  a  high  degree  of  luminosity  which  cannot 
possibly  contain  solid  particles.  Thus  the  flame  of 
metallic  arsenic  burning  in  oxygen  emits  a  remarkably 
intense  white  light ;  and  as  metallic  arsenic  volatilises  at 
1800  C.,  and  its  produd  of  combustion,  arsenious  anhy¬ 
dride,  at  218°  C.,  whilst  the  temperature  of  incandescence 
in  solids  is  at  least  500°  C.,  it  is  obviously  impossible  here 
to  assume  the  presence  of  ignited  solid  particles  in  the 
flame.  Again,  if  carbonic  disulphide  vapour  be  made  to 
burn  in  oxygen,  or  oxygen  in  carbonic  disulphide  vapour 
an  almost  insupportably  brilliant  light  is  the  result  ;  now 
fuliginous  matter  is  never  present  in  any  part  of  this 
flame,  and  the  boiling  point  of  sulphur  (440°  C.)  is  below 
the  temperature  of  incandescence,  so  that  the  assumption 
of  solid  particles  in  the  flame  is  here  also  inadmissible. 
If  the  last  experiment  be  varied  by  the  substitution  of 
nitric  oxide  gas  for  oxygen,  the  result  is  still  the  same  ; 
and  the  dazzling  light  produced  by  the  combustion  of 
these  compounds  is  also  so  rich  in  the  more  refrangible 
rays  that  it  has  been  employed  in  taking  instantaneous 
photographs,  and  for  exhibiting  the  phenomena  of  fluor¬ 
escence.  Lastly,  amongst  the  chemical  reactions  cele¬ 
brated  for  the  production  of  dazzling  light,  there  are  few 
which  surpass  the  adive  combustion  of  phosphorus  in 
oxygen.  Now  phosphoric  anhydride,  the  produd  of  this 
combustion,  is  volatile  at  a  red  heat,*  and  it  is  therefore 
manifestly  impossible  that  this  substance  should  exist  in 
the  solid  form  at  the  temperature  of  the  phosphorus  flame, 
which  far  transcends  the  melting  point  of  platinum. 

For  these  reasons,  and  for  others  which  the  speaker  had 
stated  in  a  course  of  ledures  on  “  Coal-Gas,”  delivered  in 
March,  1867,  and  printed  in  the  Journal  of  Gas  Lighting , 
he  considered  that  incandescent  particles  of  carbon  are 
not  the  source  of  light  in  gas  and  candle  flames,  but  that 
the  luminosity  of  these  flames  is  due  to  radiations  from 
dense  but  transparent  hydrocarbon  vapours.  As  a  further 
generalisation  from  the  above-mentioned  experiments,  he 
was  led  to  the  conclusion  that  dense  gases  and  vapours 
become  luminous  at  much  lower  temperatures  than  aeriform 
fluids  of  comparatively  low  specific  gravity;  and  that  this 
result  is  to  a  great  extent,  if  not  altogether,  independent 
of  the  nature  of  the  gas  or  vapour,  inasmuch  as  he  found 
that  gases  or  low  density,  which  are  not  luminous  at  a 
given  temperature  when  burnt  under  common  atmospheric 
pressure,  become  so  when  they  are  simultaneously  com¬ 
pressed.  Thus  mixtures  of  hydrogen  and  carbonic  oxide 
with  oxygen  emit  but  little  light  when  they  are  burnt  or 
exploded  in  free  air,  but  exhibit  intense  luminosity  when 
exploded  in  closed  glass  vessels,  so  as  to  prevent  their 
expansion  at  the  moment  of  combustion. 

In  a  communication  just  made  to  the  Royal  Society  the 
speaker  had  described  the  extension  of  these  experiments 
to  the  combustion  of  jets  of  hydrogen  and  carbonic  oxide 
in  oxygen  under  a  pressure  gradually  increasing  to  twenty 
atmospheres.  These  experiments,  which  were  conducted 
in  the  laboratory  of  the  Royal  Institution,  were  made  in  a 
strong  wrought-iron  vessel  furnished  with  a  thick  glass 
plate  of  sufficient  size  to  permit  of  the  optical  examination 
of  the  flame.  The  appearance  of  a  jet  of  hydrogen  burn¬ 
ing  in  oxygen  under  the  ordinary  atmospheric  pressure 
was  exhibited.  On  increasing  the  pressure  to  two  atmo¬ 
spheres,  the  previously  feeble  luminosity  was  shown  to  be 
very  markedly  augmented,  whilst  at  ten  atmospheres’ 
pressure,  the  light  emitted  by  a  jet  about  one  inch  long 
was  amply  sufficient  to  enable  the  observer  to  read  a 
newspaper  at  a  distance  of  two  feet  from  the  flame,  and 
this  without  any  refleding  surface  behind  the  flame. 
Examined  by  the  spedroscope,  the  spedrum  of  this  flame 
is  bright  and  perfedly  continuous  from  red  to  violet. 

With  a  higher  initial  luminosity,  the  flame  of  carbonic 

*  Davy  mentions  this  fadt  in  connection  with  his  view  of  the  source 
of  luminosity  in  flames,  and  endeavours  to  explain  the,  to  him, 
anomalous  phenomenon.  He  says  : — “  Since  this  paper  has  been 
written,  I  have  found  that  phosphoric  acid  volatilises  slowly  at  a 
strong  red  heat,  but  under  moderate  pressure  it  bears  a  white  heat ; 
and  in  a  flame  so  intense  as  that  of  phosphorus,  the  elastic  force  must 
produce  the  effod  of  compression.”— Davy’s  Works ,  vol.  vi.,  p.  48. 


oxide  in  oxygen  becomes  much  more  luminous  at  a 
pressure  of  ten  atmospheres  than  a  flame  of  hydrogen  of 
the  same  size  and  burning  under  the  same  pressure.  The 
spedrum  of  carbonic  oxide  burning  in  oxygen  under  a 
pressure  of  fourteen  atmospheres  is  very  brilliant  and 
perfedly  continuous. 

If  it  be  true  that  dense  gases  emit  more  light  than  rare 
ones  when  ignited,  the  passage  of  the  eledric  spark 
through  different  gases  ought  to  produce  an  amount  of 
light  varying  with  the  density  of  the  gas  ;  and  the  speaker 
showed  that  eledric  sparks  passed  as  nearly  as  possible, 
under  similar  conditions,  through  hydrogen,  oxygen, 
chlorine,  and  sulphurous  anhydride,  emit  light,  the  in¬ 
tensity  of  which  is  very  slight  in  the  case  of  hydrogen, 
considerable  in  that  of  oxygen,  and  very  great  in  the  case 
of  chlorine  and  sulphurous  anhydride.  On  passing  a 
stream  of  indudion  sparks  through  the  gas  standing  over 
liquefied  sulphurous  anhydride  in  a  strong  tube  at  the 
ordinary  temperature,  when  a  pressure  of  about  three 
atmospheres  was  exerted  by  the  gas,  a  very  brilliant  light 
was  obtained.  A  stream  of  indudion  sparks  was  passed 
through  air  confined  in  a  glass  tube  conneded  with  a  con¬ 
densing  syringe,  and  the  pressure  of  the  air  being  then 
augmented  to  two  or  three  atmospheres,  a  very  marked 
increase  in  the  luminosity  of  the  sparks  was  observed, 
whilst  on  allowing  the  condensed  air  to  escape,  the  same 
phenomena  were  observed  in  the  reverse  order. 

Way’s  mercurial  light  was  also  exhibited  as  an  instance 
of  intense  light  produced  by  the  ignition  of  the  heavy 
vapour  of  mercury. 

The  gases  and  vapours  just  mentioned  have  the  follow¬ 


ing  relative  densities  — 

Hydrogen  .  1 

Air .  14-5 

Oxygen .  16 

Sulphurous  anhydride  . .  32 

Chlorine . 35*3 

Mercury . 100 

Phosphoric  anhydride  . .  71  or  142 


The  feeble  light  emitted  by  phosphorus  when  burning- 
in  chlorine  seems,  at  first  sight,  to  be  an  exception  to  the 
law  just  indicated,  for  the  density  of  the  produd  of  com¬ 
bustion  (phosphorous  trichloride)  68'y  would  lead  us  to 
anticipate  the  evolution  of  considerable  light.  But  it 
must  be  borne  in  mind  that  the  luminosity  of  a  flame 
depends  also  upon  its  temperature,  and  it  can  be  shown 
that  the  temperature  in  this  case  is  probably  greatly 
inferior  to  that  produced  by  the  combustion  of  phosphorus 
in  oxygen.  We  have  not  all  the  necessary  data  for  calcu¬ 
lating  the  temperature  of  these  flames,  but,  according  to 
Andrews,  phosphorus  burnt  in  oxygen  gives  5,747  heat 
units,  which,  divided  by  the  weight  of  the  produd  from 
one  grain  of  phosphorus,  gives  2,500  units.  When  phos¬ 
phorus  burns  in  chlorine,  it  gives  only,  according  to  the 
same  authority,  2,085  heat  units,  which,  divided  as  before 
by  the  weight  of  the  produd,  gives  470  units.  It  is  there¬ 
fore  evident  that  the  temperature  in  the  latter  case  must 
be  greatly  below  that  produced  in  the  former,  unless  the 
specific  heat  of  phosphoric  anhydride  be  enormously 
higher  than  that  of  phosphorous  trichloride.  The  speaker 
had,  in  fad,  found  that  if  the  temperature  of  the  flame  of 
phosphorus,  burning  in  chlorine,  be  raised  about  500°  C. 
by  previously  heating  both  elements  to  that  extent,  the 
flame  emitted  a  brilliant  white  light. 

To  return  to  ordinary  luminous  flames,  the  argument  of 
the  necessity  of  solid  particles  to  explain  their  luminosity 
obviously  falls  to  the  ground ;  and  a  closer  examination 
into  the  evidence  of  the  existence  of  these  particles  reveals 
its  extreme  weakness.  Soot  from  a  gas  flame  is^not 
elementary  carbon,  it  always  contains  hydrogen.  The 
perfed  transparency  of  the  luminous  portion  of  flame  also 
tends  to  negative  the  idea  of  the  presence  in  it  of  solid 
particles.  The  continuous  spedrum  of  gas  and  candle 
flames  does  not  require,  as  is  commonly  supposed,  the 
assumption  of  solid  particles.  The  spedra  of  the  flames 
of  carbonic  oxide  in  the  air,  of  carbonic  disulphide,  arsenic, 
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find  phosphorus  in  oxygen,  are  continuous,  and  so,  as  we 
have  seen,  is  that  of  hydrogen  burning  in  oxygen  under  a 
pressure  of  ten  atmospheres.  It  is  to  the  behaviour  of 
hydrocarbons  under  the  influence  of  heat  that  we  must 
look  for  the  source  of  luminosity  in  a  gas  flame.  These 
gradually  lose  hydrogen,  whilst  their  carbon  atoms  coalesce 
to  form  compounds  of  greater  complexity,  and  conse¬ 
quently  of  greater  vapour  density.  Thus  marsh-gas  (CH4) 
becomes  acetylene  (C2H2),  and  the  density  increases  from 
8  to  13.  Again,  olefiant  gas  (C2H4)  forms  naphthaline 
(CI0Hs),  when  the  vapour  density  augments  from  14  to  64. 
These  are  some  of  the  dense  hydrocarbons  which  are 
known  to  exist  in  a  gas  flame,  but  there  are  doubtless 
others  still  more  dense  ;  pitch,  for  instance,  must  consist 
of  the  condensed  vapours  of  such  heavy  .hydrocarbons,  for 
it  distils  over  from  the  retorts  in  the  process  of  gas¬ 
making.  Candle  flames  are  similarly  constituted.  The 
direCt  dependence  of  the  luminosity  of  gas  and  candle 
flames  upon  atmospheric  pressure,  also  strongly  confirms 
the  view  that  the  light  of  these  flames  is  due  to  incan¬ 
descent  dense  vapours. 

This  inquiry  cannot  be  confirmed  to  terrestrial  objects. 
Science  seeks  alike  for  law  in  the  meanest  and  grandest 
objeds  of  creation.  From  questioning  a  candle  she  ad¬ 
dresses  herself  to  suns,  stars,  nebulae,  and  comets  ;  the 
same  considerations  which  have  just  heen  applied  to  gas 
and  candle  flames  are  equally  pertinent  to  these  great 
cosmical  sources  of  light. 
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The  work  under  notice  deserves  to  meet  with  a  very 
extensive  sale,  from  the  quantity  of  information  from 
the  pens  of  Messrs.  Simon,  Frankland,  and  Thudicum. 

We  wish  in  the  first  place  to  draw  more  particular 
attention  to  the  work  in  spedroscopy  done  by  the  latter 
gentleman.  The  objed  of  research  was  to  discover  if 
anything  peculiar  to  cholera  might  be  made  physically 
evident ;  in  fad,  to  deted  the  virus  that  the  test-tube  and 
microscope  have  hitherto  failed  to  find. 

Some  rice-water  evacuation  from  the  colon,  half  an 
hour  after  its  removal,  evolved  sufficient  gas  to  lift  off  the 
heavy  glass  stopper  of  the  bottle  in  which  it  was  con¬ 
tained.  As  regards  this  gas,  the  evidence  of  incipient 
fermentation,  the  following  percentages  will  give  valuable 
information  : — 

Nitrogen.  Carbonic  Acid, 

xst  24  hours’  gas  . .  99  per  cent  1  per  cent 
2nd  ,,  .  52  m  48  >) 

3rd  ,,  ,,  ..37*5  »>  62'5  » 

During  the  first  twenty-four  hours  400  c.c.  of  rice- 
water  evolved  75'25  c.c.  of  gas  in  a  tube  over  mercury. 
A  flocculent  deposit  in  the  discharge  forms  half  of  the 
bulk  of  the  liquid,  aftd  consists  of  epithelium  patches, 
scales,  and  vibriones  ;  the  filtrate  could  not  be  obtained 
quite  clear  from  these  bodies,  and  the  deposit  further 
materially  interfered  with  the  process  of  dialysis,  decom¬ 
position  continuing  during  both  filtration  and  dialysis. 
The  dialysate  of  the  alkaline  rice-water  had  an  acid  re¬ 
action,  and  gave  a  crystalline  body  resembling  leucine, 
combining  with  nitric  acid  ;  an  oily  substance  giving  a 
pink  reaction  with  nitric  afid,  soluble  in  water  ;  butyric 
acid  combined  with  the  added  barium,  inorganic  salts  in 
considerable  quantity  ;  no  urea  could  be  discovered.  The 
fermented  clear  liquid  was  then  submitted  to  the  spectro¬ 
scope  ;  this  had  not  been  dialysed,  for  none  of  the  colour¬ 
ing  matters  pass  through  the  dialyser.  The  ingredients 
of  rice-water  evacuation  (described,  by  the  way,  as  rice- 
water  throughout  the  report)  are — Vibriones,  cells  from  the 


surface  of  the  intestine,  granular  debris  of  cells,  mucine, 
modified  hemochrome,  albumen,  albuminous  body  giving 
rose-pink  reaction,  butyric  acid,  acetic  acid,  ammonia, 
leucine,  inorganic  salts.  It  is  in  an  aCtive  state  of  de¬ 
composition  and  evolves  gas,  which  at  first  is  composed 
almost  entirely  of  nitrogen  ;  soon,  however,  carbonic  acid 
prevails,  and  ultimately  nothing  but  carbonic  acid  is 
evolved.  At  one  period  some  hydrogen  is  developed. 

The  following  is  an  account  of  the  instruments  and 
methods  employed  by  Dr.  Thudicum  in  the  spectroscope 
examination  of  the  colouring  matters  of  cholera  urine  : — 

For  the  observation  of  the  ordinary  non-magnified  spec¬ 
trum,  Dr.  Thudicum  employed  a  number  of  spectroscopes  of 
his  own  construction.  These  consisted  each  of  a  large 
sulphide  of  carbon  prism.  The  prism  was  placed  in  a 
drum-shaped  dark  chamber,  to  which  a  tube  with  a  fixed 
slit  and  condensing  lens  was  adjusted  at  the  proper  angle. 
The  speCtrum  was  seen  entire  through  an  oblong  opening 
in  the  side  of  the  drum.  The  light  was  made  to  pass 
through  the  problematical  solution  ;  its  rays  were  purified 
at  the  slit,  made  parallel  at  the  lens,  and  broken  pris- 
matically  in  the  sulphide  of  carbon  wedge.  The  eye  at 
the  other  side  received  the  entire  speCtrum  as  modified  by 
the  interposed  fluid,  and  was  easily  able  to  define  the  great 
features  of  these  modifications  by  comparison  with  the 
normal  speCtrum  when  the  interposed  fluid  was  withdrawn. 

The  advantages  of  such  a  simple  spectroscope  were 
repeatedly  illustrated  in  the  course  of  these  researches  by 
the  instantaneous  observation  of  peculiarities,  which 
could  not  so  easily  be  seen  in  the-  magnifying  spectro¬ 
scope,  and  might  have  escaped  observation  by  means  of 
this  latter  instrument. 

Dr.  Thudicum  also  employed  a  spectroscope  constructed 
upon  the  original  plan  of  Bunsen.  With  this  instrument 
a  telescope  magnifying  about  four  times  was  employed. 
The  slit  of  this  instrument  was  movable,  and  a  glass 
prism  could  be  adjusted  to  it,  so  that  the  normal  and 
altered  speCtrum  could  be  made  to  appear  simultaneously 
the  one  above  the  other. 

But  although  valuable  observations  and  general  com¬ 
parisons  could  be  made  by  these  instruments,  and  although 
their  speCtra  were  of  great  purity  and  precision,  yet  they 
admitted  of  no  accurate  measurements,  and  the  changes 
of  temperature  unavoidable  in  a  chemical  laboratory,  and 
very  great  in  a  frail  wooden  structure  caused  undesirable 
currents  in  the  sulphide  of  carbon  prisms. 

By  the  side  of  these  instruments  a  spectrometer  by  Mr. 
Ladd  was  employed,  which  was  provided  with  two  flint- 
glass  prisms,  and  beside  the  slit-tube,  with  a  telescope. 
While  in  Bunsen’s  original  spectroscope  the  entire 
speCtrum  is  brought  into  view  by  turning  the  prism,  in 
this  spectrometer  the  telescope  is  made  to  move  upon  an 
arm,  which  centres  somewhere  in  the  middle  of  the  disc 
which  carries  the  prisms. 

This  arrangement  gave  a  very  good  speCtrum.  By 
means  of  the  easy  motion  of  the  telescope  the  platinum 
wire  on  the  diaphragm  of  the  eye  piece  could  be  brought 
into  close  adjustment  to  the  margin  of  any  speCtral  lines 
or  bands.  The  arm  carrying  the  telescope  could  then  be 
clamped,  and  the  final  adjustment  be  made  by  means  of  a 
fine-threaded  screw.  The  position  of  the  wire  could  then 
be  learned  by  reading  the  position  of  the  index  on  the 
divided  quadrant  of  the  disc.  The  only  inconvenience 
attaching  to  this  instrument  was  that  the  observer  had  to 
rise  after  every  observation  in  order  to  read  off  the  scale. 
This  should  be  avoided  in  the  construction  of  any  similar 
apparatus,  by  engraving  the  scale  on  a  broad  ring,  and 
making  it  readable  through  a  short  system  of  glasses, 
having  its  eye  piecejust  underneath  that  of  the  telescope. 

The  spectrometer,  with  diffuse  sunlight  or  the  light  of 
a  lamp,  burning  gas,  paraffin  oil,  or  tallow,  gives  a  good 
large  speCtrum.  It  was  at  first  attempted  to  measure  this 
speCtrum  by  determining  the  d  line  by  means  of  sodium, 
and  then  making  this  a  zero  point  by  measuring  from  it 
in  two  directions.  But  the  description  of  the  direction 
,  being  found  inconvenient,  the  principal  Fraunhofer  lines 
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of  this  spectrum  were  determined  by  means  of  a  heliostat. 
Every  change  produced  in  the  spectrum  by  substances  to 
be  analysed  could  thus  be  referred  to  the  only  fixed  points 
in  the  spectrum,  the  lines  of  Wollaston  and  Fraun¬ 
hofer. 

But  in  this  process  the  following  difficulty  arises.  The 
lines  of  the  entire  spedrum  cannot  be  read  with  the  same 
adjustment  of  the  eye-piece.  This  difficulty  arises  with 
all  magnifying  spedroscopes,  and  spedrologists  have 
adopted  the  device  of  avoiding  it,  by  seeing  their  spedra 
with  what  is  termed  “  medium  clearness.”  A  certain 
portion  of  the  clearness  of  one  part  of  the  spedrum  is 
sacrificed  in  order  to  be  able  to  see  with  the  same  adjust¬ 
ment  another  part  of  the  spedrum,  which,  if  the  first  were 
viewed  absolutely  well  defined,  would  not  be  defined  at 
all.  But  with  this  medium  clearness,  which  serves  very 
well  for  the  spedra  of  hot  metallic  gases  and  for  ordinary 
observation  of  absorption  phenomena,  the  eye  cannot  fix 
the  solar  lines  of  the  entire  spedrum  so  as  to  read  them 
off  repeatedly  with  the  same  accuracy.  When  proceeding 
from  the  red  to  the  violet  end  of  the  solar  spedrum  we 
arrive  at  e  and  b,  or  the  middle  and  end  of  green,  at  a 
region  where  it  becomes  necessary  to  shorten  the  focus 
by  pushing  in  the  eye-piece  a  little,  in  order  to  obtain  a 
fair  congruity  of  the  eye-piece  wire  and  the  lines  of  the 
blue  and  violet  part.  This  produces  what  may  be  called 
an  artificial  or  telescopic  irrationality  of  the  spedrum, 
which  destroys  a  little  the  accuracy  of  the  relations  of 
both  its  wings  to  each  other  in  the  metric  conception.  But 
if  both  wings  are  considered  separately,  all  measurements 
lying  between  a  and  b  on  the  one  hand,  and  between  b 
and  the  violet  end  on  the  other,  are,  with  the  best  adjust¬ 
ment  obtainable,  accurate  amongst  themselves.  For  the 
rest,  this  source  of  relative  error  happily  affeds  the 
principal  points  of  the  following  observations  very  little, 
inasmuch  as  the  phenomena  to  be  discussed  are  mainly 
situated  in  the  first  or  red  end  part  of  the  spedrum. 

We  are  thus  enabled  to  attribute  their  adual  and  no 
exaggerated  value  to  the  following  determinations  : — 
When  the  platinum  wire  of  the  eye-piece  covered  a  line 
X,  seen  with  the  best  adjustment  obtainable  for  one-half 
of  the  spedrum,  the  point  of  the  arrow  on  the  indicator 
of  nonius  stood  upon  Y  degrees  Z  minutes. 

Single  minutes  could  no  longer  be  read.  Two  and 
three  could  be  estimated.  The  constantly  changing 
intensity  of  the  brightest  sun-light  produced  slight 
variation  in  the  readings,  so  did  the  inaccuracies  of  the 
heliostat.  But  ultimately  the  following  measurements 
were  assumed  as  determined  : — 

Red  end  of  spedrum  1430.  (Difficult  and  changeable), 
A  1420  54' 
a  1420  42' 

B  1420  30' 

C  1420  18' 

D  1410  42' 

E  140°  48' 

b  140°  Focus  shortened  ;  eye-piece  pushed  in. 

F  1 40° 

G  138°  24' 

H  136°  54' 

H'  136°  48' 

Violet  end  136°  18'  (Most  difficult  to  determine). 

By  repeated  observation  it  was  found  that  the  ends  of 
the  spedrum  could  not  be  absolutely  determined  within  a 
fluduation  of  o°  6'.  But  the  error  never  had  wider  limits. 
The  same  was  ascertained  to  be  the  chance  of  error  in 
the  reading  of  the  terminals  of  feeble  absorption  bands. 
“  My  readings  might  differ  by  o°  6'  from  each  other,  or  the 
readings  of  my  assistants  might  differ  from  my  own  by 
o°  6',  but  rarely  or  never  more.  But  when  the  bands 
were  dark  and  well  defined,  such  as  blood  bands,  or  the 
bands  of  concentrated  hsematine  solution,  any  number  of 
readings  made  successively  by  myself  or  my  assistants 
>vould  always  give  the  same  results.” 

(To  be  continued.) 


CORRESPONDENCE. 


GERHARDTISM. 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  depression  of  my  spirits,  consequent  upon  a 
compulsory  return  to  the  laboratory  from  a  more  highly 
ozonised  region,  has  been  greatly  relieved  by  the  perusal 
of  your  excellent  journal  of  the  24th  of  July,  from  which 
I  learn,  with  unspeakable  pleasure,  that  one  of  our  most 
distinguished  chemists  is  exhibiting  decided  indications  of 
recovery  from  Gerhardtism,  from  which  he  was  one  of 
the  first  to  suffer  on  the  outbreak  of  the  disease  in  this 
country. 

The  distressing  character  of  the  attack  may  be  inferred 
from  the  following  extracts  from  that  magnificent  fragment, 
his  “Manual  of  Chemistry”  (Longmans,  1861). 

At  page  10,  we  find  that  “  the  essential  character  of  an 
acid  is  its  capability  of  exchanging  hydrogen  for  a  metal  ;” 
and  again  at  page  11,  that  “an  acid  is  a  hydrogenised 
body,  which,  when  treated  with  hydrate  of  potassium, 
can  exchange  hydrogen  for  potassium,  with  simultaneous 
formation  of  water.” 

Now,  Sir,  you  will,  I  think,  agree  with  me  that  we 
must  hail  the  following  as  an  unmistakable  symptom  of 
approaching  convalescence  : — “  Further,  in  considering 
the  properties  of  disulphide  of  carbon,  we  shall  find  that 
it  acts  as  an  anhydrous  acid ,  combining  diredtly  with  bases 
to  form  definite  salts,  stridtly  comparable  with  the  ordinary 
carbonates  produced  by  the  direct  combination  of  carbonic 
acid  with  bases." — (Chemical  News,  July  24,  p.  41.) 

The  statement  that  liquefied  carbonic  acid  gas  is  heavier 
than  water,  a  line  or  two  earlier,  shows  that  the  mind 
has  not  yet  entirely  recovered  its  admirable  powers. — I  am, 
&c., 

A.  N.  Hydride. 


SULPHOCYANIDE  OF  AMMONIUM.  , 


To  the  Editor  of  the  Chemical  News. 

Sir, — Being  obliged  to  prefer  an  invigorating  tour  in 
Scotland  to  attendance  at  the  Norwich  Meeting  of  the 
British  Association,  I  had  not  an  opportunity  of  making 
remarks  on  a  paper  read  before  the  Chemical  Sedtion  by 
Dr.  T.  L.  Phipson,  F.C.S. 

I  am  a  good  deal  astonished  at  the  fact  stated  by  him 
of  his  having  found  some  sulphate  of  ammonia  of  commerce 
to  contain  75  per  cent  of  sulphocyanide  of  ammonium. 
Some  twenty  years  ago  it  was  the  custom  to  saturate  the 
ammoniacal  water  of  the  gas  manufacture  with  sulphuric 
acid,  then  to  evaporate  and  crystallise.  At  that  time  the 
greater  part  of  the  sulphate  of  ammonia  of  commerce 
was  contaminated  with  sulphocyanide  ;  more  recently, 
the  almost  invariable  mode  in  use  has  been  what  is 
technically  called  blowing  the  sulphates — that  is,  blowing 
high  pressure  steam  into  the  gas  water,  and  conveying  the 
vapours  containing  all  the  volatile  compounds  into 
sulphuric  acid  ;  sulphate  of  ammonia  so  produced  contains 
no  sulphocyanide,  as  that  compound  is  not  volatile.  I  am 
at  this  time  operating  upon  a  lot  of  20  tons,  from  Glasgow, 
bought  without  any  stipulation  beyond  its  percentage  of 
ammonia,  and  it  does  not  contain  the  slightest  trace  of 
sulphocyanogen  ;  I  therefore  conclude,  that  what  Dr. 
Phipson  found  to  contain  75  per  cent  of  sulphocyanide 
must  have  been  a  very  exceptional  article. 

The  chief  matters  of  scientific  interest  in  Dr.  Phipson’s 
paper  is  the  mode  by  which  he  separates  the  sulpho¬ 
cyanogen  compound.  It  so  happens  that  some  three 
years  ago  I  obtained  provisional  protection  for  a  process 
for  the  manufacture  of  sulphocyanide  of  ammonium,  of 
which  Dr.  Phipson’s  mode  is  in  so  far  an  exact  repro¬ 
duction,  only  he  does  not  carry  it  gut  so  as  to  complete 
it  as  a  practical  process, 
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I  found  the  residual  gas  waters,  after  all  the  volatile 
compounds  were  blown  off,  to  be  rich  in  sulphocyanides  ; 
to  this  liquor,  concentrated,  I  added  a  mixed  solution  of 
protosulphate  of  iron  and  sulphate  of  copper;  I  had  then 
a  beautiful  greyish-white  precipitate  of  cupreous  sulpho- 
cyanide.  To  obtain  pure  sulphocyanide  of  ammonium,  as 
to  which  Dr.  Phipson’s  paper  in  the  report  now  before 
me  gives  no  directions,  I  took  advantage  of  the  strong 
affinity  of  copper  for  sulphur.  Sulphide  of  ammonium, 
however,  as  generally  sold,  is  a  dear  and  not  a  very  pure 
compound  ;  a  strong  solution  of  sulphate  or  chloride  of 
ammonium  was  mixed  up  with  soda  waste  fresh  from  the 
vats.  Steam  being  blown  into  the  mixture,  there 
distilled  off  a  strong  and  pure  solution  of  NH4S  ;  this 
being  added  to  the  washed  precipitate  of  cupreous  sulpho¬ 
cyanide,  double  decomposition  took  place,  and  I  had 
pure  sulphocyanide  of  ammonium  in  solution.  Many 
hundredweights  of  this  salt  were  made,  and  the  process 
was  perfect,  but,  unfortunately,  the  demand  for  the 
article  was  extremely  limited,  pounds  of  it  only  were 
wanted  where  tons  had  to  be  produced  in  order  to  make 
it  a  profitable  manufacture,  and  I  put  the  thing  aside. 

I  can,  however,  corroborate  Dr  Phipson  as  to  the  beauty 
of  the  crystals— they  are  of  pure  and  dazzling  whiteness, 
and  often  radiate  in  lengths  of  0  to  8  inches  in  the  crys¬ 
tallising  vessel. — I  am,  &c., 

Peter  Spence. 

Manchester, 

Aug.  31,  1868. 


MISCELLANEOUS. 

Embalming. — A  subject  treated  by  the  patented  car¬ 
bolic  acid  process  of  Professor  Seely,  103  days  previously, 
was  recently  examined  at  the  Bellevue  Hospital  by  a 
number  of  scientific  gentlemen,  and  found  in  perfect 
preservation.  There  was  no  smell,  and  the  face  was 
startling  in  its  naturalness.  The  Professor  was  himself 
astonished  to  find  that  the  success  of  the  process  was  so 
complete.  Decomposition  had  been  absolutely  prevented. 
In  this  case  a  simple  solution  of  the  acid  was  applied 
externally,  and  injected  into  the  natural  openings  of  the 
cavities  of  the  body.  It  is,  however,  proposed,  when 
there  are  no  objections  to  making  incisions,  to  injeCt  it 
also  into  the  veins.  It  is  believed  that  thus  prepared,  the 
bodies  will  last  a  hundred  years. 

British  Association  for  the  Advancement  of 
Science  (Norwich  Meeting). — At  the  concluding  meet¬ 
ings  the  following  recommendations  were  adopted  :  — 

“  That  the  committee  on  luminous  meteors  and  aerolites, 
consisting  of  Mr.  Glaisher,  Mr.  R.  P.  Greg,  Mr.  E.  W. 
Brayley,  Mr.  Alexander  Herschel,  and  Mr.  C.  Brooke,  be 
re-appointed  ;  Mr.  Herschel  to  be  Secretary.” 

“  That  the  committee  consisting  of  Dr.  Tyndall,  Dr. 
Lyon  Playfair,  Dr.  Odling,  Rev.  C.  Pritchard,  Professor 
Kelland,  Professor  W.  A.  Miller,  and  Professor  Foster,  be 
re-appointed  for  the  purpose  of  enquiring  into  the  present 
methods  of  teaching  the  elements  of  dynamics,  experi¬ 
mental  physics,  and  chemistry  in  schools  of  various 
classes,  and  of  suggesting  the  best  means  of  promoting 
this  object  in  accordance  with  the  recommendations  of 
the  report  of  the  committee  appointed  by  the  Council ; 
and  that  Professor  Foster  and  Dr.  Odling  be  the  Secre¬ 
taries.” 

“  That  Lieut. -Col.  Strange,  Professors  Sir  William 
Thompson,  Tyndall,  and  Frankland,  Dr.  Stenhouse,  Dr. 
Mann,  Mr.  Huggins,  Mr.  Glaisher,  Professors  Williamson, 
Stokes,  Fleming  jenkin,  Hirst,  Huxley,  and  Dr.  Balfour 
Stewart,  be  a  committee  for  the  purpose  of  inquiring  into, 
and  of  reporting  to  the  British  Association,  the  opinion  at 
which  they  may  arrive  concerning  the  following  ques¬ 
tions : — 1.  Does  there  exist  in  the  United  Kingdom  of 
Great  Britain  and  Ireland  sufficient  provision  for  the 
vigorous  prosecution  of  physical  research  ?  2.  If  not, 


what  further  provision  >  is  needed,  and  what  measure s 
should  be  taken  to  secure  it?  That  Dr.  Robert  James 
Mann  be  the  Secretary.” 

Mr.  Griffiths  made  the  following  statement  of  the  num¬ 
ber  of  tickets  which  had  been  issued  at  the  Norwich 
Meeting : — 196  old  life,  18  new  life  members,  226  old 
annual,  117  new  annual,  720  associates  ;  682  ladies,  and 
45  foreign  members  and  their  ladies ;  total  2,004. 


NOTES  AND  QUERIES. 


Picrate  of  Quinine. — Can  any  of  your  correspondents  inform  me 
if  the  above  has  been  experimented  upon,  and  if  it  is  of  practical  use  ? 
— Berne. 

Embalming’. — Your  correspondent  “  A  Physician  ”  will  find  the 
different  embalming  processes  described  in  Garmal’s  “  Histoire  des 
Embaumements  ct  des  Preparations  des  Pieces  d' Anatomic."  8vo. 
Paris,  1838. 

Rusting  of  Iron. — I  should  be  obliged  if  any  of  your  numerous 
subscribers  would,  through  the  medium  of  your  valuable  “  Notes  and 
Queries,”  inform  me  of  a  preparation  which  will  prevent  wrought  iron 
from  rusting,  and  at  the  same  time  be  proof  against  attack  of  boiling 
caustic  soda. — Engineer. 

[Iron  is  almost  completely  preserved  from  rusting  in  the  presence 
of  caustic  alkali. — Ed.  C.  N.] 


TO  CORRESPONDENTS. 


Communications  have  been  received  from  Rev.  B.  W.  Gibsone, 
M.A. ;  Nicholson,  Maule,  and  Co. ;  Mottershead  and  Co.  ;  P.  Holland 
(with  enclosure) ;  J.  Parnell ;  Capt.  W.  A.  Ross,  R.A.  (with  enclosure) ; 
W.  Schofield  ;  J.  T.  Hodges  (with  enclosure)  ;  P.  Squire  ;  Professor 
Heaton  ;  Professor  Bloxam  ;  Dr.  T.  L.  Phipson  (with  enclosure)  ; 
Professor  Wanklyn;  W.  H.  Perkin,  F.R.S.;  E.  Beanes  (with  en¬ 
closure)  ;  D.  Kemp  (Bombay) ;  W.  B.  Davis  (with  enclosure)  ; 
Townsend  and  Adams  (with  enclosures) ;  W.  Hunter  (with  enclosure) ; 
G.  W.  Keyworth  ;  J.  Levinstein  (with  enclosure)  ;  F.  C.  Calvert  and 
Co. ;  P.  Spence  (with  enclosure) ;  Magnesium  Metal  Co.  ;  Dr.  Horace 
Dobell  (with  enclosure)  ;  C.  Tomlinson,  F.R.S. ;  P.  Sankey  ;  and  Dr. 
Kellner. 

Several  letters,  notices,  and  papers  for  publication,  included  in  the 
above  acknowledgements,  are  unavoidably  postponed  till  next  week. 
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ON 

THE  ABSORPTION  OF  GASES  BY  CPIARCOAL.* 
By  Dr.  R.  ANGUS  SMITH,  F.R.S. 


Dr.  Angus  Smith,  without  reading  a  paper,  said  that 
he  had  somewhat  farther  extended  his  inquiries  into  the 
laws  of  absorption  of  gases,  as  shown  by  charcoal.  He 
had  some  years  ago  said  that  he  believed  the  actions  were 
on  the  border  between  chemistry  and  physics,  or  that 
physical  phenomena  were  an  extension  of  the  chemical. 
Last  year,  in  a  short  note,  he  said  that  the  gases  which 
he  tried  were  absorbed  in  whole  volumes,  or  volumes 
which  were  multiples  of  hydrogen.  He  had  now  tried 
other  gases,  with  the  following  results  H}ffirogen,  1  ; 
oxygen,  ygg ;  carbonic  oxide,  6-03  ;  carbonic  acid,  22^05  ; 
marsh  gas,  io'oi  ;  nitrous  oxide,  i2-go;  sulphurous  acid, 
36‘95  ;  common  air,  4o'o63.  Nitrogen  was  found  to  be 
4-27  ;  probably  this  is  a  little  too  low,  as  there  is  always 
some  nitrogen  left  in  the  heated  charcoal.  These  numbers 
are  got  by  dividing  the  number  of  volumes  absorbed  by 
each  gas  by  the  volumes  of  hydrogen  absorbed.  They  are 
an  average  of  many.  The  numbers,  in  some  cases,  differ 
considerably;  it  is  supposed  that  the  reason  lies  in  the 
constitution  of  the  charcoal,  but  some  of  it  may  lie  in 
the  mode  of  working.  It  seemed  to  him  important  to 
bring  under  some  form  of  order  those  long  observed  but 
irregular  adtions  which6  seemed  little  capable  of  being 
shown  to  be  guided  by  a  law  ;  what  that  law  is  he  did 
not  see  fully,  but  there  distinctly  was  order. 

He  considered  that  the  ultimate  particles  of  gas  rested 
as  strata  or  layers  in  the  charcoal ;  the  nearer  particles 
were,  therefore,  less  forcibly  held  than  the  more  distant. 
They  were  also  most  difficult  to  remove.  If  this  physical 
adtion  had  an  analogy  with  chemical  aCtion,  it  would  also 
partially  throw  light  upon  it,  and  it  seemed  to  point  to 
compounds  containing  parts  held  together  more  or  less 
loosely  than  other  parts.  The  gas  and  charcoal  form 
such  a  compound  already  in  a  sense  not  purely  chemical. 

The  numbers,  however,  require  analysis  and  careful 
thought.  Two  of  them  seem  very  remarkable — namely, 
oxygen  and  carbonic  acid,  as  the  volumes  are  exactly 
those  of  the  weights  of  oxygen  in  water  and  of  an  atom  of 
carbonic  acid.  Eight  volumes  of  oxygen  are  128  times 
heavier  than  one  volume  of  hydrogen  ;  the  gases,  there¬ 
fore,  do  not  seem  to  be  taken  up  according  to  their  atomic 
weights.  By  attention  to  this,  he  hoped  that  some  light 
would  be  thrown  on  the  atomic  physical  constitution  of 
bodies. 

In  a  practical  point  of  view,  he  hoped  to  gain  by  the 
enquiry  some  knowledge  of  the  phenomena  of  spontaneous 
combustion  to  which  several  substances  are  subjected. 

Experiments  on  the  absorption  of  mixed  gases  had  been 
made,  but  were  left  for  description  when  the  paper  was 
written,  and  also  those  on  the  extrusion  of  the  gas  by 
another. 

He  had  a  very  long  time  ago  illustrated  the  oxidising 
power  of  porous  substances  in  reports  to  the  British 
Association,  perhaps  so  long  ago  that  some  persons  thought 
it  needful  to  do  it  again.  No  one,  however,  had  succeeded 
so  thoroughly  as  Dr.  Stenhouse  in  this  department. 

Experiments  on  salts  were  not  sufficiently  telling,  and 
a  better  mode  of  making  them  required  to  be  found  ;  but 
it  was  clear  to  him  that  the  charcoal  took  up  most  readily 
those  oxides  the  metals  of  which  were  less  inclined  to 
oxidise.  The  combinations  being  weaker,  the  bases  were 
removed  from  the  acid,  a  struggle  against  chemical  aCtion 


existing.  In  other  words,  an  aCtion  with  little  chemical 
character  opposed  itself  to  the  purely  chemical,  and  by 
aid  of  mass  gained  something,  a  phenomenon  which  is 
frequent  whenever  chemical  aCtion  is  weak,  and  one 
which  interferes  much  with  exactness  in  analysis. 


RESEARCHES  ON  THE  ETHERS.* 

By  J.  ALFRED  WANKLYN, 

Professor  of  Chemistry  in  the  London  Institution. 


Five  cubic  centimetres  of  good  acetate  of  ethyl  and  0-3 
gramme  of  sodium  were  sealed  up  in  a  small  glass  tube, 
and  then  heated  in  the  water-bath  to  ioo°  C.  until  all  the 
sodium  had  disappeared.  The  tube  was  then  opened 
under  water,  and  the  gas  which  escaped  measured  25  c.c. 
at  the  ordinary  temperature  of  the  air.  Corrected  at  o°  C. 
and  760  m.m.  pressure  (dry),  the  volume  of  the  escaped 
gas  is  about  23  c.c.  If  the  volume  of  hydrogen  which  is 
equivalent  to  03  gramme  of  sodium  be  calculated,  it  will 
be  found  to  be  about  140  c.c. 

Therefore,  this  experiment  establishes  the  faCt  that 
there  is  no  evolution  of  hydrogen  as  a  main  product  of 
the  aCtion  of  sodium  on  acetic  ether.  Moreover,  the 
23  c.c.  of  gas  which  escaped  must  be  regarded  as  due  to 
traces  of  alcohol  in  the  acetic  ether,  and  not  as  arising 
from  minor  secondary  reactions  on  the  acetic  ether. 
About  2  per  cent  of  alcohol  present  in  the  acetic  ether  (and 
such  a  quantity  was  very  probably  there)  is  sufficient  to 
account  for  23  c.c.  of  hydrogen. 

Another  sample  of  acetate  of  ethyl,  which  had  been  very 
carefully  prepared,  evolved  no  gas  at  all  when  aCted  on 
by  potassium  or  sodium. 

Acetate  of  Amyl  and  Sodium. — The  acetate  of  amyl  was 
very  carefully  deprived  of  all  traces  of  amylic  alcohol  by 
being  treated  with  glacial  acetic  acid  and  hydrochloric 
acid  gas.  After  this  treatment  it  gavecorredt  numbers  on 
titration.  0.6  gramme  of  sodium  and  11  c.c.  of  acetate  of 
amyl  were  sealed  up  in  a  small  tube  and  heated  to  ioo°  C., 
until  all  the  sodium  had  dissolved  ;  the  tube  was  then 
opened  under  water.  Not  a  trace  of  gas  was  evolved. 
(Calculating  the  quantity  of  hydrogen  equivalent  to  the 
o'6  gramme  of  sodium  it  will  be  found  to  exceed  250  c.c.) 

Butyrate  of  Ethyl  and  Sodium. — The  ether  boiled  at 
ii8-5°  C.,  and  was  consequently  the  normal  (not  the  iso) 
butyrate.  On  being  titrated  it  gave  very  corredt  numbers. 

Thirty-seven  grammes  ofthis  butyric  ether,  7-5  grammes 
of  sodium,  and  40  c.c.  of  dry  common  ether — 


were  sealed  up  and  heated  very  gently  in  the  water-bath, 
and  shaken  up  well  during  the  progress  of  the  readtion. 
The  sodium  dissolved  without  any  evolution  of  gas.  The 
experiment  was  repeated  with  the  same  result. 

Valerianate  of  Ethyl  and  Sodium. — There  is  not  the 
slightest  evolution  of  gas  when  these  materials  adt  on 
one  another, 

Benzoate  of  Ethyl  and  Sodium. — Pure  benzoic  ether  and 
sodium  and  common  ether  were  sealed  up  and  heated  in 
the  water-bath.  There  was  adtion,  but  no  evolution  of 

sas- 

From  these  experiments  it  is  abundantly  evident  that 
free  hydrogen  forms  no  part  of  the  produdt  of  the  adtion 
of  sodium  on  the  ethers  of  the  fatty  and  aromatic  acids. 

All  the  modes  of  explaining  the  adtion  of  sodium  on 
acetic  ether  adopted  by  Geuther,  Frankland,  and  Duppa 
during  the  last  few  years  must  therefore  be  abandoned. 
The  well  known,  and  in  some  respedts  admirable,  memoirs 
of  these  chemists  agree  in  representing  the  adtion  of 
sodium  as  consisting  in  the  evolution  of  an  equivalent 
of  hydrogen  for  every  equivalent  of  sodium  consumed. 


*  British  Association,  Norwich  Meeting,  Sedtion  B. 


*  British  Association,  Norwich  Meeting,  Sedtion  B.  Communicated 
by  the  Author. 
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Thus  Geuther  writes  the  following  equation  to  express 
the  adtion  of  sodium  on  acetic  ether: — 

Acetic  Ether.  Ethylate  of  Soda.  New  Body. 

2C4H802  -f-  Na2  =  NaC2H50  T  C6H903Na  -}-  H2. 
Frankland  and  Duppa  write  : — 

4C4Hs02  -j-  Na2  =  2C2HgO  T  2C6Hg03Na  T-  H2. 
Also  : — 

2C4H802  -f-  Na2  =  C2HsO  -j-  C(5H803Na2  -f-  H2. 
Also : — 

2C4H802  +  Na2  =  2C4H7Na02  +  H2. 

^Igo  * 

C4H802  T  Na2  =  C4HeNa202  -f-  H2. 

All  these  equations  affirm  the  evolution  of  as  many 
equivalents  of  hydrogen  as  there  are  equivalents  of  sodium 
consumed.  All  of  them  are  condemned. 

In  order  to  account  for  the  strange  error  into  which  the 
eminent  chemists  just  referred  to  have  fallen,  it  will 
perhaps  be  enough  to  make  the  remark  that  they  appear 
to  have  omitted  to  measure  the  equivalent  of  hydrogen 
which  nevertheless  figures  in  their  equations.* 

I  have,  on  former  occasions,  represented  the  adtion  of 
sodium  on  valerianic  ether  as  consisting  in  the  replace¬ 
ment  of  the  acid-forming  radical  by  sodium  and  the  genera¬ 
tion  of  free  valeryl  or  sodium-valeryl,  according  to  circum¬ 
stances.  A  mode  of  representation  of  this  kind  will  have 
to  be  adopted  by  chemists  for  the  explanation  of  the 
reaction  between  sodium  and  acetic  ether. 

Geuther,  Frankland,  and  Duppa  agree  (in  this  instance 
the  agreement  rests  on  an  experimental  basis)  in  repre¬ 
senting  a  body  having  the  formula  C6H903Na  as  a 
produdt  of  the  adtion  of  sodium  on  acetic  ether.  Geuther 
obtained  and  analysed  it,  and  also  the  hydrogen,  ethyl, 
and  methyl  derivatives  of  it.  He  also  prepared  some 
derivatives  containing  various  heavy  metals,  and  he 
investigated  quantitatively  a  very  interesting  decom¬ 
position  in  which  water  plays  a  part,  and  in  which  acetone, 
alcohol,  and  carbonic  acid  are  produced. 

Frankland  and  Duppa  have  prepared  the  ethyl  deriva¬ 
tive.  Altogether  it  is  well  made  out  that  C6HQ03Na  is 
produced,  and  that  it  is  the  main,  if  not  the  only,  new 
compound  directly  resulting  from  the  adtion  of  sodium  on 
acetic  ether. 

Very  complicated  names  have  been  given  to  it,  viz., 
“  Aethylen-di-methylencarbonsaure  Natron,”  by  Geuther, 
and  “  Ethylic-sodacetone-carbonate,”by  Frankland  and 
Duppa. 

On  making  an  inspection  of  the  formula  it  will  be  seen 
that  [it  is  equal  to  three  equivalents  of  acetyl  and  one  of 
sodium  : — 


C6H903Na  =  (C2H30)3) 

Naj 

and  its  production  from  acetic  ether  and  sodium  admits  of 
the  following  formulation  : — 


Acetic  Ether. 

3c2h30}0 

C2Hc 


Ethylate  of  Soda.  Sodium-triacetyl. 

I  XT  o  N  3,  |  ,  N  a, ) 

+  Na4  =  3  Cu  f°  + 


(C2H30)3  \ 


No  other  equation  is  capable  of  rendering  a  rational 
account  of  the  production  of  CgHg03Na  from  acetic  ether 
and  sodium  without  necessitating  the  assumption  that 
there  is  evolution  of  hydrogen. 

This  equation  affirms  that  3  equivalents  of  ethylate  of 
soda  are  complementary  products  to  1  molecule  of  the 
new  compound  :  also  that  4  equivalents  of  sodium  are 
required  to  give  1  equivalent  of  sodium  in  the  form  of 
new  salt. 

The  following  experiments  accord  with  these  conditions  : 
I  took  2-4  gramme  of  sodium  and  dissolved  it  in  excess  of 


*  More  than  twenty-four  years  ago  Lowig  and  Weidmann  investi 
gated  the  adtion  of  potassium  on  acetic  ether,  and  arrived  at  the  result 
that  ethylate  of  potash  and  a  potash  salt  of  a  new  organic  acid,  is  the 
produdt,  and  that  no  gas  is  giyen  off. — {Ann.  Ch.  Pharm.,  xxxvi.,  297). 
In  i864  ( Journal  Chem.  Soc.,  vol.  ii.,  371.),  I  called  attention  to  these 
old  researches,  and  confirmed  the  result  in  a  general  way.  I  showed 
that  sodium  and  acetic  ether  might  be  heated  in  a  bath,  the  tempera¬ 
ture  of  which  was  130°  C.,  without  any  considerable  evolution  of  gas 
of  any  kind.  Geuther  and  Frankland  and  Duppa  have  contradidted  a 
well  established  result  without  publishing  any  adequate  experiment  in 
opposition  to  it.  J 


acetic  ether  in  presence  of  dry  common  ether  used  as  a 
diluent.  When  the  reaction  was  over  water  was  added, 
by  which  means,  of  course,  ethylate  of  soda  would  be 
transformed  into  caustic  soda  and  alcohol,  more  or  less 
of  the  caustic  alkali  becoming  acetate  of  soda  by  aCtion 
on  the  excess  of  acetic  ether.  The  difference  between  the 
total  amount  of  sodium  employed  and  the  sum  of  the 
amounts  of  sodium  found  as  caustic  soda  and  as  acetate 
of  soda  gives  the  quantity  of  soda  forming  the  new  com¬ 
pound.  The  following  is  a  tabular  statement : — 

Grammes. 


Sodium  found  caustic  =  1*56 

,,  as  acetate  =  0*24 

,,  as  new  compound  =  o-6o 


Sodium  employed . 2^40 

Ratio  of  sodium  employed  to  sodium  as*new  compound — 
2'4o  :  o'6o 

or,  4  :  1 

A  similar  experiment  with  potassium  and  without 
common  ether  as  a  diluent  furnished  an  analogous  result : 

Grammes. 

Potassium  found  caustic  =  I'sg 

,,  as  acetate  =  o'28 

,,  as  new  compound  =  0*64 


Potassium  employed  =  2*51 

2'5i  :  0^64  : :  3^92  :  1 

Sodium-tri-acetyl,  C6H903Na,  admits  of  being  regarded 
in  different  lights.  For  instance,  it  may  be  written  thus: 
(C2H30)3  Na"',  wherein  the  sodium  is  represented  as  being 
triatomic,  or  it  may  be  written  thus  : — 

C2H30  \ 

c2h3  ,  ,  ) 
o  o 
c2h3  ■  \ 

Na  ) 

wherein  the  three  equivalents  of  acetyl  are  fused  together 
to  constitute  a  non-atomic  tri-acetyl,  CeH903.  Hydride 
of  tri-acetyl,  which  is  very  well  described  by  Geuther,  is 
obtained  by  decomposing  sodium  tri-acetyl  with  glacial 
acetic  acid,  and  is  an  oily  liquid  rather  heavier  than  water ; 
I  have  prepared  some  of  it.  The  decomposition  noticed 
by  Geuther  which  it  undergoes  in  contadt  with  strong 
acids  or  alkalies,  and  in  which  the  elements  of  water  are 
taken  up,  is  very  interesting  : — 

Acetone.  Alcohol. 


C2H30) 

c2h3o 

c2h3o 

H 


+  h2o  = 


C2H30  1  ,  y~\  rr  /-v 

i  C2H60 


c2h3 


+  C02 


The  formation  of  alcohol  in  this  reaction  is  a  virtual 
conversion  of  acetic  acid  into  alcohol,  inasmuch  as  the 
tri-acetyl  came  from  acetic  acid. 

All  the  compounds  mentioned  in  Frankland  and  Duppa’s 
paper  as  derived  diredtly  from  acetic  ether  and  sodium 
admit  of  representation  as  sodium-triacetyl,  and  products 
derived  from  sodium-triacetyl,  as  I  will  explain  on 
another  occasion. 


ON  A  PECULIAR  ACTION  OF  LIGHT  UPON  THE 
SALTS  OF  SILVER.* 

By  Professor  MORREN. 


The  molecular  movements  produced  under  the  adtion  of 
light  present  special  interest,  and  in  order  to  show  my 
sympathy  with  this  Association  I  present  the  results  of 
some  experiments,  although  they  are  at  present  not  com¬ 
pleted.  The  fadts  are  these  : — If  in  a  tube  of  white  glass 
from  14  to  15  inches  long,  and  from  1  to  2  inches  in 
diameter,  you  enclose  moist  chloride  of  silver  freshly  pre¬ 
cipitated  by  means  of  a  solution  of  chlorine  in  water,  and 
expose  it  to  the  diredt  adtion  of  the  solar  rays,  it  will  be 
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observed  that,  while  the  chlorine  solution  is  still  yellow, 
the  chloride  of  silver  remains  perfectly  white  ;  but  after¬ 
wards,  the  chlorine  solution  becomes  colourless  and  clear, 
and  the  chlorine  decomposes  the  water  under  the  a<5tion 
of  light.  As  soon  as  the  chloride  of  silver  blackens  at  the 
surface  it  should  be  agitated  from  time  to  time,  and  left 
exposed  for  a  few  days  to  direct  light  until  the  whole 
becomes  of  a  fine  black  colour. 

Now  take  the  tube  into  a  dark  place,  and  you  will  see 
the  blackness  disappear  by  degrees,  chloride  of  silver 
becomes  reformed,  and  the  contents  of  the  tube  become 
perfectly  white,  although  its  structure  is  evidently  different 
to  what  it  was  previous  to  its  exposure  to  light.  Then 
we  may  expose  it  afresh  to  the  sun,  and  after  it  has  again 
become  black  we  can  make  it  white  again,  and  this  experi¬ 
ment  can  be  repeated  indefinitely,  and  is  an  evidence  that 
in  those  successive  reactions  the  chlorine,  oxygen,  hydro¬ 
gen,  &c.,  preserve  their  properties  of  combination  and 
recombination.  These  gases  manifest  the  properties 
which  we,  in  France,  call  the  nascent  condition — 
properties  certainly  eleCtric,  and  which  only  in  certain 
circumstances  become  evident,  but  which,  without  doubt, 
exist  in  all  bodies  when  the  circumstances  are  favourable. 
We  have  plenty  of  examples  in  connedtion  with  oxygen, 
hydrogen,  and  similar  bodies.  There  is  one  special  and 
striking  example  in  the  experiment  which  ought  to  be 
mentioned.  If  we  place  chloride  of  silver  in  a  thin  and 
fine  tube,  one  millimetre  internal  diameter,  and  close  it  at 
one  end,  this  little  tube  being  placed  in  the  larger  one,  its 
chloride  becomes  dark  under  the  adtion  of  light,  but  once 
dark  it  remains  always  black,  whilst  its  neighbour,  under 
the  alternate  adtion  of  light  and  darkness,  blackens  and 
bleaches,  a  manifest  evidence  of  the  molecular  movements 
induced  by  the  light  upon  the  chloride  of  silver  when 
surrounded  by  a  suitable  liquid. 

It  is  easy  to  comprehend  the  value  of  the  knowledge 
of  this  property  in  photography.  We  see  with  what  care 
we  ought  to  get  rid  of  our  enemy,  hydrochloric  acid,  from 
our  sensitive  papers  ;  to  dry  them  perfedtly,  and  to  deprive 
them  of  all  hygrometric  salts,  for  without  doubt  the 
image,  especially  the  darker  portions,  will  be  liable  to  the 
decomposition  and  recomposition  above  described. 

Bromide  of  silver  presents  the  same  properties  and  the 
same  effects  ;  but  it  is  necessary,  in  order  for  the  bromide 
salt  to  become  colourless,  that  a  longer  exposure  should 
be  given.  With  respeCt  to  the  iodide  of  silver,  there  are 
special  conditions  requisite,  and  I  have  only  been  able  to 
cause  this  salt  to  blacken  in  the  sun  after  having  sensitised 
it  by  means  of  pyrogallic  acid.  It  does  not  blacken  visibly 
without  a  reducing  agent.  It  would  be  especially  interest¬ 
ing  to  know  if  the  cyanide  of  silver  would  behave  in  a 
similar  manner  in  the  presence  of  cyanogen ;  but  I  have 
not  had  time  to  make  this  experiment,  but  I  hope  to  be 
able  to  record  it  at  another  meeting  of  the  Association. 


THE  MEASUREMENT  OF  GASES  OVER  WATER. 
By  PHILIP  HOLLAND. 


In  a  short  article  on  this  subjeCt,  which  appeared  in  the 
Chemical  News  for  July  3,  I  proposed  the  adoption  of 
Erdmann’s  float  to  be  used  with  the  graduated  tube  when 
reading  off  a  volume  of  gas  over  water.  The  chief 
advantage  claimed  for  it  is  that  the  operator  is  enabled 
readily  to  appreciate  differences  of  a  tenth  of  a  cubic 
centimetre  when  obliged  to  use  a  moderately  wide  tube. 

At  the  time  the  article  appeared  I  was  about  to  leave 
for  the  Continent,  and  was  unable  to  give  any  confirma¬ 
tory  experiments  ;  I  therefore  take  the  present  opportunity 
of  supplying  them.  Since  the  use  of  the  float  requires  that 
the  measuring  tube  shall  contain  a  short  column  of  air 
or  other  gas,  in  order  that  the  float  may  assume  its 
equilibrium,  it  is  scarcely  necessary  to  add  that  its  service 
is  limited  to  the  volumetric  determination  of  those  gases 
which  do  not  require  further  treatment  by  reagents. 


Gases  over  Water. 


In  my  former  communication  I  alluded  to  Dumas’s 
method  for  the  absolute  determination  of  nitrogen,  and 
singled  out  that  gas  as  one  to  which  the  method  then 
proposed  could  be  easily  applied. 

In  the  experiments  given  below  I  have  repeated,  by 
way  of  illustration,  one  originally  made  by  Wanklyn  and 
Chapman,  who  showed,  in  a  paper  read  before  the  Society 
in  the  early*  part  of  the  year  1866,  that  the  hydrogen 
evolved  by  magnesium  undergoing  solution  in  dilute  acid 
could  be  satisfactorily  measured  over  water;  and  from  the 
weight  of  the  gas  produced  could  be  computed  the  per¬ 
centage  of  real  metal  in  the  sample  (Mg=i2  H  =  i). 
The  graduated  tube  which  served  me  in  the  following 
experiments  was  divided  in  fractions  of  a  cubic  centimetre, 
the  volumes  and  weights  corresponding  to  the  marks  being 
determined  by  successive  cautious  additions  of  a  volume 
of  distilled  water  at  160,  the  weight  of  which  had  been 
carefully  ascertained.  The  calibration  was  conducted  as 
follows  : — Into  the  inverted  tube  was  put,  by  means  of  a 
pipette  with  a  long  stem,  sufficient  distilled  water  to  reach 
a  division  of  the  scale.  The  pipette  contained  about 
5  cubic  centimetres.  I  next  determined  the  weight  of  the 
water  it  was  capable  of  delivering  in  a  given  length  of 
time.  At  the  end  of  twenty  seconds  it  was  free  of  all 
water  which  would  leave  it  by  running ;  droppings  were 
not  collected.  The  mean  of  ten  weighings  of  this  volume 
of  water  at  160  C.,  in  grammes  delivered  in  twenty 
seconds,  was  taken  as  the  standard  in  the  calibration. 
The  readings  were  made  by  aid  of  a  small  telescope,  the 
lowest  level  of  the  dark  zone  being  consideredf  as  the 
level  of  the  water-column  in  the  tube.  The  solution  of 
the  metal  was  effected  in  a  small  flask  fitted  with  a 
caoutchouc  stopper  carrying  a  delivery-tube  and  small 
tap-funnel.  The  whole  arrangement  was  filled  with  spring 
water  before  the  evolution  of  gas  took  place,  the  acid 
being  afterwards  added  by  means  of  the  funnel. 

No.  I. 

Magnesium  *1005  grms. 

Temperature  n°  C. 

Barometer  753*4  m.m. 

1st  reading,  corrected  from  table  10*43  c.c. 

2nd  ,,  ,,  ,,  109*31  ,, 

Difference  98*88  c.c. 

=  96*74  (dry)  at  n°  C.,  760  Bar. 

=  93’  »  o°  C.,  760  ,, 

—  *008333  grm.  hydrogen 
=  per  cent,  8*291 

100  pts.  of  magnesium  give  8*333  per  cent. 

No.  II: 

Magnesium  *169  grm. 

Temperature  n°  C. 

Barometer  751*8  m.m. 

1st  reading  io*  c.c. 

2nd  ,,  179*  ,, 

Difference  169*  c.c. 

=  158*6  (dry)  at  o°  C.,  and  760*  Bar. 

=  *014212  grm.  hydrogen 
=  per  cent,  8*408 

No.  III. 

The  following  experiments  were  made  with  commercial 
granulated  zinc  : — 

Zinc  *12325 

Temperature  10*4°  C. 

Barometer  747*  m.m. 

1st  reading,  14*21 

2nd  ,,  58*84 

Difference  44*63 

—  41*72  c.c.  at  o°,  and  760  Bar. 

—  *003738  hydrogen 
=  per  cent,  3*032 

100  pts.  of  zinc  give  3*0769. 

*  The  paper  appeared  in  the  May  or  June  number  of  the  Chemical 
Society’s  Journal. 

+  A  piece  of  thin  paper  should  be  placed  behind  the  tube  when 
making  these  observations. 
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No.  IV. 

Zinc  *13575 

Temperature  10*2  C. 

Barometer  752*4 
1st  reading,  12*3 
2nd  ,,  61*17 

Difference  48*87 
=  46*05  at  o°,  and  760  Bar. 

=  *004126  grm.  hydrogen 
=  per  cent,  3*039. 

No.  V. 

Zinc  *212 

Tenrperature  ii*8 
Barometer  751*5 
1st  reading  17*1 
2nd  ,,  94*1 

Difference  77 *  c.c. 

=  71*98  at  o°  at  C.,  760  Bar. 

=  *006452  grm.  hydrogen 
=  per  cent,  3*043. 

The  above  experiments  were  not  all  made  on  the  same 
day,  as  the  different  readings  of  the  barometer  testify. 
The  accordance  of  the  numbers  obtained  is,  perhaps,  as 
great  as  could  be  expedited,  when  we  reflect  that  hydrogen 
is  not  altogether  insoluble  in  water,  and,  moreover,  that 
the  method  adopted  for  calibrating  the  tube  was  not  one 
having  any  special  claim  to  precision,  though  its  objedt 
was  to  afford  a  relation  between  the  brass  weights  and 
the  volume  marks  of  the  tube. 

Chorley,  Lancashire. 


NOTE  ON  THE 

DETECTION  OF  PHOSPHATE  OF  LIME  IN 
SUBNITRATE  OF  BISMUTH. 

By  Dr.  REDWOOD. 

In  a  brief  notice  I  gave  in  the  last  number  of  the  Pharma¬ 
ceutical  Journal  of  the  “Adulteration  of  Subnitrate  of 
Bismuth  with  Phosphate  of  Lime,”  I  alluded  to  a  test 
recently  published  by  Mr.  Roussin.  I  am  informed  by 
Messrs.  Howard  and  Sons,  of  Stratford,  that  they  have 
found  this  test  fallacious,  as  continued  boiling  causes  a 
precipitate  of  bismuth  itself  when  no  phosphate  is  present. 
They  suggest  the  following  modification  of  the  test,  by 
which  they  say  one-third  of  a  grain  of  phosphate  of  lime 
is  easily  detected 

“  To  one  part  of  the  salt  of  bismuth  dissolved  in  weak 
nitric  acid  add  two  parts  of  citric  acid  ;  dissolve  with  the 
aid  of  a  little  water;  add  an  excess  of  solution  of  am¬ 
monia,  and  boil.  Any  phosphate  present  will  be  thrown 
down  with  continuous  boiling  of  the  solution.”  Although 
absence  from  home  prevents  my  adding  my  own  experience 
on  the  subjedt,  I  am  anxious,  on  the  unquestionable 
authority  of  Messrs.  Howard,  at  once  to  guard  those  who 
may  have  been  induced  to  use  Mr.  Roussin’s  test  against 
the  erroneous  conclusions  to  which  it  appears  it  may  lead. 
In  the  cases  referred  to  in  my  former  note,  I  had  obtained 
evidence  of  the  adulteration  indicated  by  other  and 
perfectly  trustworthy  means  before  my  attention  was 
directed  to  Mr.  Roussin’s  test. — Pharmaceutical  Journal. 


Disinfection  of  Streets  and  Confined  Places. — Dr. 
Whitmore  has  ordered  periodical  watering  of  streets, 
courts,  alleys,  and  confined  places  in  Marylebone,  with 
disinfecting  liquid  during  the  last  six  weeks.  In  Padding¬ 
ton,  both  carbolic  acid  and  Condy’s  liquid  have  been  hately 
used  for  deodorising  the  sewers  and  gullies. — British 
Medical  Journal. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 

(Continued  from  page  82.) 

Varieties  of  Food — their  Chemical  Composition  and  Nutri¬ 
tive  Value. 

Maize ,  or  Indian  Corn ,  is  one  of  the  most  extensively  used 
grains  in  the  world.  It  enters  largely  into  the  food  of  the 
inhabitants  of  America,  Italy,  Corsica,  Spain,  the  South 
of  France,  and  the  Danubian  Principalities.  Since  the 
famine  in  Ireland,  it  has  there  also  become  a  common 
article  of  diet,  especially  when  potatoes  are  dear  ; 
but  its  flavour  is  harsh  and  peculiar,  and  nothing  but  a 
scarcity  of  more  agreeable  food  reconciles  people  to  its 
use.  The  young  grain  called  cob  is,  however,  more  palat¬ 
able,  and  forms,  when  boiled  in  milk,  an  American  luxury 
which  takers  the  place  of  green  peas. 

The  farina  is  peculiar  when  examined  under  the  micro¬ 
scope,  and  will  thus  serve  to  recognise  it. 

Although  the  meal  is  rich  in  nitrogenous  matter  and 
fat,  it  does  not  make  good  bread.  It  is,  therefore,  either 
cooked  by  baking  it  into  cakes,  or  by  stirring  it  into 
boiling  water  or  boiling  milk,  as  in  the  case  of  oatmeal, 
and  thus  making  a  sort  of  hasty-pudding  or  thick  porridge. 
This  is  the  method  of  using  it  in  Ireland,  and  it  is 
flavoured  with  salt,  or  butter,  or  treacle.  The  favourite 
mess,  called  corn-lob  by  the  Creoles  of  British  Honduras, 
is  prepared  with  milk  in  the  same  way.  Indian  meal 
mixed  with  maple  sugar,  and  baked  into  cakes,  formed, 
at  one  time,  the  chief  article  of  diet  of  the  almost  extindt 
Delaware  Indians. 

When  deprived  of  its  gluten,  and  harsh  flavour,  by  means 
of  a  weak  solution  of  caustic  soda,  and  then  dried,  it  forms 
the  expensive  food  called  Oswego  or  corn  flour,  which 
is  now  largely  used  for  puddings. 

Lastly,  it  is  often  mixed  with  wheaten-flour  and 
baked  into  bread,  but  its  harsh  taste  is  never  completely 
covered. 

The  grain  is  said  to  cause  disease  when  eaten  for  a 
long  time  and  without  other  meal — the  symptoms  being 
a  scaly  eruption  upon  the  hands,  great  prostration  of  the 
vital  powers,  and  death  after  a  year  or  so,  with  extreme 
emaciation.  These  effedts  have  been  frequently  observed 
among  the  peasants  of  Italy,  who  use  the  meal  as  their 
chief  food,  but  I  am  not  aware  of  any  such  effedts  having 
been  seen  in  Ireland,  where  it  is  often  the  only  article 
of  diet. 

The  nutritive  power  of  Indian  meal  is  very  high,  and, 
considering  its  price,  it  is  almost,  if  not  altogether,  the 
cheapest  food  for  the  poor.  Calculated  according  to  the 
physiological  wants  of  the  system,  a  week’s  diet  for  an 
adult  will  only  cost  about  ioid.,  and  excepting  split  peas, 
which  are  of  doubtful  digestibility,  there  is  nothing 
approaching  it  for  economy. 

Rice  is  the  principal  food  of  eastern  and  southern  nations. 
It  is  extensively  cultivated  in  India,  China,  South  America, 
and  the  southern  countries  of  Europe  ;  and  it  gives 
nourishment  to  not  less  than  a  hundred  millions  of  persons. 
In  this  country,  however,  it  is  rarely  employed,  except  as 
an  adjundt  to  other  foods.  Now  and  then,  in  times  of 
scarcity,  it  is  used  in  the  place  of  potatoes.  Perhaps  50 
per  cent  of  our  labouring  classes  use  it  in  this  manner.  It 
is  imported  into  this  country  in  a  decorticated  or  cleaned 
condition,  but  when  it  has  the  husk  upon  it  it  is  called 
paddy.  The  kinds  which  are  most  esteemed  in  this 
country  are  Carolina  arid  Patna;  but,  according  to  Dr. 
Watson,  there  are  many  Indian  varieties  which  are  nearly 
equal  to  the  American.  The  proportion  of  gluten  in  it 
is  only  about  6*3  per  cent,  and  it  rarely  exceeds  7.  It  is, 
in  fadt,  one  of  the  least  nitrogenous  of  all  the  cereals,  and 
cannot  be  made  into  bread  unless  it  is  mixed  with 
wheaten-flour,  as  is  the  custom  in  Paris  in  making  the 

*  The  Cantor  Ledtures,  delivered  before  the  Society  of  Arts. 
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best  white  bread.  The  proportion  of  nitrogenous  to  car¬ 
bonaceous  matter  is  as  1  to  127,  or  nearly  twice  the 
amount  in  wheat.  It  is,  therefore,  a  good  adjundt  to 
highly  plastic  foods,  as  ox-liver,  poultry,  veal,  and  fish, 
with  all  of  which  it  goes  well,  especially  in  the  savoury 
form  of  curry.  Boiled  with  milk  also,  and  dressed  with 
egg,  as  rice  pudding,  it  forms  a  substantial  meal  ;  but  in 
no  country  is  it  eaten  alone. 

The  Millets ,  called  also  Dknrra  or  Dhoora,  are  another 
kind  of  grain,  and  are  derived  from  many  species  of  plants, 
as  sorghum ,  pcnicellaria,  panicum,  &c.  Like  rice,  they 
are  extensively  cultivated  in  India,  Egypt,  and  the  interior 
of  Africa,  where  they  are  important  articles  of  diet.  They 
are  a  little  more  nutritious  than  rice  :  for  they  contain,  on 
an  average,  about  9  per  cent  of  nitrogenous  matter,  with 
74  of  starch  and  sugar,  2’6  of  fat,  and  27  of  mineral 
matter.  We  have  no  experience  of  their  nutritive 
properties  in  this  country,  except  in  feeding  birds  ;  but 
in  India  the  grains  are  ground  whole  and  made  [into 
bread. 

The  last  of  the  grains  of  any  importance  is  Quinoa,  a 
species  of  chenopodium.  It  is  hardly  known  in  this 
country,  although  it  is  extensively  cultivated  and  consumed 
on  the  high  table-lands  of  Chili  and  Peru.  Mr.  Johnston 
has  described  it,  and  he  says  there  are  two  varieties  of  it 
— the  sweet  and  bitter — both  of  which  grow  at  an  eleva¬ 
tion  of  13,000  feet  above  the  level  of  the  sea,  where  barley 
and  rye  refuse  to  ripen.  It  is  very  nutritious,  and 
approaches  oatmeal  in  its  chemical  composition,  the 
amount  of  gluten  being  about  19  per  cent,  the  starch  and 
sugar  60  per  cent,  and  the  fat  5. 

The  next  class  of  farinaceous  foods  are  the  pulses ,  as 
peas,  beans,  and  lentils  of  this  country,  and  the  dholls  and 
grams  of  India.  They  are  grown  and  eaten  in  all  parts  of 
the  world,  and  are  everywhere  regarded  as  very  nutritious 
when  they  can  be  digested.  Nothing,  however,  but  the 
most  prolonged  cooking  will  serve  to  help  in  this  particular. 
As  will  be  seen  by  reference  to  the  tables,  where  the  com¬ 
position  of  peas,  the  type  of  all  of  them,  is  given,  they 
are  rich  in  nitrogenous  matter,  for  peas  and  beans  contain 
about  23  per  cent,  and  lentils  about  25  ;  but  the  carbon¬ 
aceous  constituents  amount  to  only  59  percent,  or  x  to  2J. 
They  are  therefore,  when  eaten,  invariably  associated  with 
fat.  In  India,  the  favourite  pea  ( cajanus  Indicus )  is 
rubbed  with  oil  before  it  is  cooked.  In  Yucatan,  and 
throughout  the  whole  of  Central  America,  where  black 
beans,  called  frijoles,  are  extensively  used  as  food,  they 
are  well  boiled  in  water,  and  eaten  with  pepper,  salt,  and 
pork.  In  this  country,  butter  with  peas,  and  fat  bacon 
with  beans,  are  inseparable  companions.  Lastly,  revalenta 
or  ground  lentils  with  cocoa,  which  contains  over  50  per 
cent  of  fat,  are  mixed  in  a  well-known  fancy  preparation. 
The  nitrogenous  matter  of  the  pulses  is  not  of  the  nature 
of  gluten,  but  is  more  like  casein,  or  the  cheesy  matter 
of  milk,  and  it  was  named  by  Braconnot,  its  discoverer, 
legumine. 

Other  farinaceous  foods,  of  little  importance  to  us,  are 
the  meal  of  the  edible  chesnut ,  which  is  largely  used  by 
the  peasants  of  Lombardy ;  the  Manioc  and  Lotsa  meal , 
which,  Dr.  Livingstone  says,  are  the  chief  vegetable  foods 
of  the  natives  of  some  parts  of  South  Africa ;  perhaps, 
also,  the  horse-chesnut  and  the  acorn  might  be  added 
to  the  list,  for  there  is  hope  of  their  being  easily 
freed  from  the  bitter  principle  which  now  renders  them 
-useless. 

And  last  of  this  class  of  foods  are  the  starches  and 
arrow-roots ,  which  are  largely  imported  or  prepared  in 
this  country.  They  are  Bermuda,  Jamaica,  or  West 
Indian  arrow-roots,  from  maranta  arundinacea  ;  East 
Indian  arrowroot,  from  various  species  of  curcuma  ;  Tous- 
les-mois ,  from  canna  ;  Brazilian  arrowroot,  from  jatropha 
manihot ,  which,  when  dried  and  partially  cooked  on  hot 
plates,  makes  tapioca ;  and  which,  when  baked  in  its 
whole  condition,  forms  cassava  bread ;  sago  and  sago- 
meal,  from  the  fruit  of  various  species  of  sagus  ;  Tahiti 
arrowroot,  from  a  tacca ;  Portland  arrowroot,  from  the 


tubers  of  an  arum  ;  and  English  arrowroot  from  potatoes. 
All  these  are  obtained  in  the  same  way — namely,  by  crush¬ 
ing,  or  bruising,  or  rasping  the  root  or  other  substance 
containing  them,  and  after  diffusing  through  water, 
allowing  the  starch  or  faeculoid  matter  to  deposit  ;  it  is 
then  collected  on  a  cloth  and  dried.  In  this  country, 
starches  are  obtained  by  soaking  the  grain  in  an  alkaline 
liquor  which  dissolves  the  gluten,  and  then  crushing 
between  mills,  straining  to  keep  back  the  husk  and  cellu¬ 
lose,  and  then  washing  with  water,  and  allowing 
the  starch  to  subside.  By  this  method  of  manufacture 
a  quantity  of  gluten  is  obtained,  which  can  be  set  free 
from  the  alkali  by  an  acid  and  collected  for  food. 

All  the  starches  and  arrowroots  are  known  by  their 
microscopic  characters,  and  although  they  have  the  same 
chemical  composition  and  nutritive  value,  yet  they  are 
very  different  in  their  digestibility,  for  the  true  arrow- 
roots  of  the  West  Indies,  as  Bermuda  and  Jamaica,  will 
often  remain  on  the  stomach  of  an  invalid  v/hen  the  others 
will  be  rejected. 

They  contain  no  nitrogen,  or  but  a  trace  of  it,  and 
therefore  have  no  nitrogenous  value,  but  they  are 
useful  for  their  carbonaceous  properties  ;  and  they 
are  best  cooked  by  stirring  them  into  boiling  water 
or  boiling  milk,  and  then  simmering  for  a  minute 
or  so. 

The  next  class  of  vegetable  foods  are  those  which 
contain  much  water,  and  which  may  be  called  succu¬ 
lent  vegetable  foods ,  of  which  the  potato  is  the  most 
important. 

Brought  to  us  from  America,  in  the  seventeenth 
century,  as  a  rarity,  by  Sir  Walter  Raleigh,  it  has 
gradually  become  an  almost  universal  article  of  diet  ; 
for  its  advantages  are  so  numerous  that  it  will  ever  be  a 
favourite  food.  It  is,  for  example,  easily  cultivated, 
easily  kept,  easily  cooked,  and  easily  digested ;  besides 
which  it  requires  but  little  flavouring  matter,  and  never 
wearies  the  palate.  It  is  therefore  used  in  times  of 
plenty  by  all  classes  of  persons,  and  is  often  eaten  in 
quantities  that  approach  very  nearly  to  the  rice  allow¬ 
ance  of  a  hungry  Hindoo.  “  In  Ireland,”  says  Dr. 
Edward  Smith,  “when  the  season  arrives  and  potatoes 
are  plentiful,  as  much  as  3J  lbs.  are  consumed  three  times 
in  a  day  by  an  adult.  This,  indeed,  is  the  regular  allow¬ 
ance,  and  an  Irishman  finds  no  difficulty  in  consuming 
his  rations  of  io£  lbs.  of  potatoes  daily.”  In  England, 
the  farm  labourer  consumes,  on  an  average,  hardly  as 
much  in  a  week.  In  Anglesea,  however,  potatoes  are 
eaten  twice  a  day,  and  the  consumption  is  about  i6£  lbs. 
per  adult  weekly ;  and  in  Scotland  the  average  allowance 
is  15  lbs.  per  head  weekly. 

The  nutritive  value  of  the  potato  is  not  great,  for,  in 
the  first  place,  it  contains  only  about  25  per  cent  of  solid 
matter,  and  of  this  hardly  2‘i  is  nitrogenous.  Potatoes  are 
also  deficient  of  fat,  and  therefore  they  require  admixture 
with  nourishing  materials.  They  go  well  with  meat  and 
fish,  and  are  considerably  helped  with  a  little  dripping  or 
butter  ;  but  the  great  adjundt  is  milk.  In  Ireland,  potatoes 
and  buttermilk  are  the  principal  diet,  even  in  times  of 
plenty. 

Considering  the  cheapness  of  potatoes,  they  are  a  most 
economical  food.  At  the  price  of  a  halfpenny  a  pound, 
as  set  down  in  table  No.  4,  it  costs  but  two  shillings  and 
threepence  a  week  to  provide  the  carbon  and  nitrogen 
required  by  an  adult  ;  but  when  potatoes  are  cultivated 
upon  cottage  ground,  by  wife  and  children,  as  is  the 
pradtice  almost  everywhere,  as  much  as  7  lbs.  can  be  easily 
obtained  for  a  penny,  and  then  the  weekly  diet  would  be 
rather  less  than  eight-pence.  At  this  price  no  vegetable 
food  can  compete  with  it. 

Potatoes  are  best  cooked  in  their  skins,  for  the  waste  is 
then  only  about  3  per  cent,  or  half  an  ounce  in  a  pound  ; 
whereas,  if  they  are  peeled  first,  it  is  not  less  than  14  per 
cent,  or  from  two  to  three  ounces  in  a  pound.  The 
mealy  varieties  are  more  digestible  than  the  close  and 
waxy  ;  in  fadt,  when  the^  are  in  this  state,  as  is  the  case 
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with  new  potatoes,  and  potatoes  late  in  the  season,  which 
have  begun  to  grow,  they  are  best  cooked  by  stewing 
them. 

All  succulent  vegetables  are  endowed  with  anti¬ 
scorbutic  powers,  but  potatoes  are  especially  renowned 
for  this  property.  As  far  back  as  the  year  1781,  Sir 
Gilbert  Blane,  in  his  work  on  the  “  Diseases  of  the 
Fleet,”  alluded  to  the  beneficial  adtion  of  the  potato  in 
scurvy,  and  from  that  time  to  the  present,  its  salutary 
powers  had  been  repeatedly  observed.  The  late  Dr.  Baly 
remarked,  in  his  inquiries  into  the  diseases  of  prisoners, 
that  wherever  potatoes  were  used  scurvy  was  unknown  ; 
and  it  is  the  almost  universal  pradlice  now  to  carry  potatoes, 
fresh  or  preserved,  in  all  ocean-going  vessels,  with  the  view 
of  preventing  scurvy. 

Other  succulent  vegetables  in  common  use,  as  turnips, 
parsnips,  carrots,  artichokes,  onions,  leeks,  cauliflower, 
cabbages,  and  greens,  have,  among  themselves,  nearly 
the  same  nutritive  value,  but  they  are  all  much  less 
nutritious  than  the  potato,  as  will  be  seen  by  reference 
to  the  table  No.  3  ;  in  fadt,  they  do  not  contain  more 
than  from  9  to  17  per  cent  of  solid  matter,  and  of 
this  only  about  i-2  is  nitrogenous.  They  are  chiefly 
valuable  for  their  anti-scorbutic  properties,  and  for  their 
quality  of  flavouring  insipid  food  and  diluting  strong 
ones. 

Banana  and  bread-fruit  are  also  valuable  esculent  foods, 
and  are  largely  used  in  the  tropics.  The  former  contains 
about  27  per  cent  of  solid  matter,  of  nearly  the  same 
nutritive  value  as  rice.  About  6i  lbs.  of  the  fresh  fruit, 
or  2  lbs.  of  the  dry  meal,  with  a  quarter  of  a  pound  of 
salt  meat  or  fish,  is  a  common  allowance  for  a  labourer. 
The  bread-fruit  is  largely  eaten  by  the  natives  of  the 
Indian  Archipelago  and  of  the  Islands  of  the  South  Sea. 
There  are  several  varieties  of  it  which  come  into  season 
at  different  times.  It  is  very  juicy,  containing  about  80 
per  cent  of  water,  and  is  generally  gathered  before  it  is 
ripe,  when  the  starch  is  in  a  mealy  condition,  and  has  not 
undergone  change  into  sugar.  The  fresh  fruit  is  cooked, 
by  peeling  it,  wrapping  it  in  leaves,  and  baking  it  between 
hot  stones.  It  then  tastes  like  sweet  bread  ;  but  much  of 
the  ripe  fruit  is  preserved  by  peeling  it,  cutting  it  into 
slices,  and  packing  it  very  closely  in  pits  in  the  ground, 
made  water-tight,  and  lined  with  banana  leaves.  After  a 
while  it  undergoes  a  sort  of  fermentation,  or,  as  we  should 
call  it  from  the  smell,  putrefaction,  and  the  fruit  settles 
into  a  mass,  of  the  consistence  of  soft  cheese.  When 
it  is  required  for  use,  it  is  well  kneaded,  wrapped  in 
leaves,  and  baked,  like  the  fresh  fruit,  between  hot 
stones. 

Ripe  fruits,  as  apples,  pears,  peaches,  pine-apples, 
oranges,  &c.,  are  not  of  much  nutritive  value  for  they 
rarely  contain  above  13  per  cent  of  solid  matter,  and  this 
is  of  no  more  value  than  so  much  rice,  but  they  have 
agreeable  flavours,  and  serve  the  purpose  of  anti-scorbutic 
drinks. 

Marine  Algce. — Everywhere  along  our  coasts,  there  is 
abundance  of  comparatively  nutritious  food,  which  may, 
by  a  little  management,  be  made  palatable.  I  allude  to 
our  sea-weeds  ;  and  this  Society  has  distinguished  itself 
by  its  efforts  to  utilise  this  stock  of  now  almost  profitless 
food.  Judging  from  the  analysis  of  Dr.  Davy  and  Dr. 
Apjohn,  of  Dublin,  it  would, seem  that  when  in  a 
moderately  dry  condition  sea-weeds  contain  from  18  to 
26  per  cent  of  water  ;  and  that  the  nitrogenous  con¬ 
stituents  amount  to  from  g|  to  15  per  cent,  while 
the  starchy  matter  and  sugar  average  about  66  per 
cent.  These  results  place  sea-weeds  among  the  most 
nutritious  of  vegetable  substances  ;  in  fad,  they  are 
richer  in  nitrogenous  matter  than  oatmeal  or  Indian 
corn. 

The  varieties  of  sea-weed  at  present  used  are  the 
following  : — 

P orphyra  laciniata  and  vulgaris ,  called  laver  in  England, 

stoke  in  Ireland,  and  slouk  in  Scotland. 

* 


Chondrus  crispus,  called  carrageen  or  Irish  moss,  and 
also  pearl-moss. 

Laminaria  digitata,  known  as  sea  girdle  in  England, 
tangle  in  Scotland,  and  red-ware  in  the  Orkneys ;  and 
laminaria  saccharina  alaria  esculent  a ,  or  bladder-lock, 
called  also  hen-ware  and  honey-ware  by  the  Scotch. 

Ulva  latissima,  or  green  laver. — Rhodomenia  palmata , 
or  dulse  of  Scotland. — These,  with  many  others,  are 
eaten  by  the  coast  inhabitants  of  this  country  and 
the  Continent.  In  some  parts  of  Scotland  and  Ireland 
they  form  a  considerable  portion  of  the  diet  of  the  poor. 

To  prepare  them  for  food,  they  should  first  be  steeped 
in  water  to  remove  saline  matter  ;  aad  in  some  cases  a 
little  carbonate  of  soda  added  to  the  water  will  remove 
the  bitterness.  They  are  then  stewed  in  water  or  milk 
until  they  are  tender  and  mucilaginous  ;  and  they  are 
best  flavoured  with  pepper  and  vinegar.  Under  the 
name  of  marine  sauce,  the  lavers  were  once  a  luxury  in 
London. 

As  to  the  last  of  the  vegetable  foods — namely,  the 
fungi  or  mushrooms— l  have  but  little  to  say  ;  for  although 
the  edible  varieties  are  highly  nutritious,  yet  they  can 
never  become  an  important  article  of  diet.  Most  of  them 
are  employed  at  the  present  time  as  flavouring  agents  ;  and 
among  these  are  the  common  mushroom  for  ketchup,  the 
morel  for  gravies,  and  the  truffle  for  turkeys  and  the  livers 
of  geese  [Pate  dc  foie  gras). 

Sugar  and  Treacle. — Both  of  these  are  very  generally 
consumed  on  account  of  their  flavouring  and  fattening 
qualities.  Dr.  Edward  Smith  found  that  98  per  cent  of 
indoor  operatives  partook  of  sugar,  to  the  extent  of  7J  ozs. 
per  adult,  weekly.  96  per  cent  of  Scotch  labourers  use  it, 
and  80  per  cent  of  Irish.  In  Wales,  also,  it  is  commonly 
used  to  an  average  extent  of  6  ozs.  per  adult  weekly; 
but  there  is  a  marked  difference  in  the  rate  of  con¬ 
sumption  in  the  northern  and  southern  portions  of 
the  country.  In  North  Wales,  for  example,  the  average 
amount  per  head  is  n|  ozs.;  whereas,  in  South  Wales 
it  is  only  3  ozs.  The  principal  use  of  it  is  to  sweeten  tea. 

Treacle  has  more  flavour  than  sugar,  and  it  is  also 
cheaper.  It  is,  therefore,  more  largely  employed  ;  and 
that  description  of  it  properly  called  molasses,  which 
is  the  draining  from  the  raw  or  unrefined  sugar — treacle 
being  the  drainings  from  refined  sugar — is  preferred  on 
account  of  its  stronger  flavour,  and  is  most  usually  sold 
for  treacle.  They  go  well  with  ail  descriptions  of 
farinaceous  food,  as  porridge,  pudding,  dumpling,  and 
bread. 

Sugar  contains  from  4  to  10  per  cent  of  moisture,  and 
treacle  about  23.  The  rest  is  carbonaceous  matter,  with¬ 
out  nitrogen.  They  are,  therefore,  heat-producing  and 
fattening  agents,  and  their  power,  in  these  respedts,  is 
about  the  same  as  with  starch.  Whether  they  can  produce 
disease  when  used  in  excess  is  a  matter  of  doubt ;  but  Dr. 
Richardson  declares  . that  they  cause  blindness  by  creating 
opacity  of  the  lens  (cataract). 

(To  be  continued.) 


ON  ACTINOMETRY.* 
By  LOUIS  BING. 


Having  made  a  few  experiments  for  the  purpose  of 
ascertaining  the  adtinic  power  of  light,  which  I  con¬ 
sidered  might  not  be  uninteresting  to  science,  I  beg  to 
submit  the  following- communication  to  your  notice  : — 
Permit  me,  in  the  first  instance,  to  speak  briefly  of  an 
instrument  of  my  construction  for  adtinometric  purposes, 
which  is  already  known.  It  consists  of  layers  of  mica, 
and  upon  each  number  of  layers  of  mica  is  placed  a  figure 
corresponding  with  such  number  by  means  of  an  opaque 
pigment.  This  instrument,  being  charged  with  sensitive 
paper  and  exposed  to  the  adtion  of  light,  yields  a  graduated 
series  of  tints  upon  such  paper,  presenting  white  figures 

*  British  Association,  Norwich  Meeting,  Sedtion  A. 


Chemical  News,  ) 
Sept,  ii,  1868.  J 


On  Actinometry. 


127 


surrounded  by  darkened  surfaces.  The  highest  visible 
figure  is  always  surrounded  by  the  palest  tint. 

This  instrument  has,  however,  several  defedls,  the  chief 
of  which  is,  that  according  to  the  varying  intensities  of 
light,  its  adlion  will  vary,  as  will  be  explained  by  the 
following  experiment  : — 

You  might  come  to  the  conclusion  that,  if  the  intensity 
of  light  transmitted  through  one  layer  of  mica  be  equal  to 
one,  the  intensity  transmitted  through  two  layers  equal 
one-fourth,  through  three  layers  equal  one-ninth,  &c. ;  or 
that  the  intensities  transmitted  vary  inversely  as  the 
squares  of  the  numbers  of  layers  of  mica.  It  does,  how¬ 
ever,  by  no  means  appear  that  adlinism  is  transmitted 
through  a  medium  in  the  same  harmonic  progression. 

From  a  rather  thin  negative  print  a  positive  firstly  in 
the  diredl  rays  of  the  sun,  exposing  also  at  the  same  time 
a  mica  adlinometer  charged  with  sensitive  standard  paper 
to  the  diredt  rays  of  the  sun.  Examine  the  positive 
pidlure  from  time  to  time  in  a  so-called  photographic  dark 
room,  or  in  any  room  lighted  artificially  by  a  non-adtinic 
light,  but  remove  also,  or  screen  from  the  light,  the 
adlinometer  during  the  time  of  the  examination  of  the 
positive.  When  you  consider  the  positive  so  far  printed 
as  to  be  fit  for  photographic  toning,  remove  the  papers 
both  from  the  negative  and  from  the  adlinometer,  and 
write  with  a  pencil  upon  the  back  of  the  one  taken  from 
the  latter  the  word  “  sun.” 

Next  print  a  positive  from  the  same  negative  in  diffused 
light  in  the  open  air,  exposing  at  the  same  time  the 
adlinometer,  charged  anew,  to  the  same  light.  Pursue 
the  same  course  as  before,  and  examine  your  positive  from 
time  to  time  in  the  dark  room,  having  the  first  positive 
at  hand  for  comparison  with  the  second.  It  is  best  to 
fix  upon  some  dark,  yet  not  black,  tint  in  your  first 
pidlure  for  comparison  with  the  second  ;  also  to  hold  the 
first  pidlure  by  the  side  of  the  half  of  the  second  pidlure 
which  you  are  examining  in  your  printing-frame.  Thus 
make  frequent  comparisons  with  the  tint  you  have  fixed 
upon  until  the  two  tints  appear  to  be  alike  in  depth  of 
printing.  Then  remove  again  the  papers  from  the 
negative  and  from  the  adlinometer,  and  upon  the  one 
taken  from  the  latter  write  the  word  “  shade.” 

Print  now  a  third  positive  from  the  same  negative  inside 
a  window  where  daylight  is  but  feebly  diffused,  exposing 
again  simultaneously  the  newly-charged  adlinometer  by 
the  side  of  the  negative.  Pursue  again  the  same  plan  as 
before. fAfter  this  third  positive  has  been  found  to  be  printed 
equally  deep  as  the  two  former,  place  the  three  papers 
which  have  been  printed  under  the  adlinometer  side  by 
side  for  examination  in  your  dark  room. 

The  paper  which  has  been  printed  in  the  diredt  rays  of 
the  sun  will  present  the  largest  number  of  figures ;  next 
comes  that  which  has  been  printed  by  diffused  light  in 
the  open  air,  and  the  least  number  of  figures  will  appear 
upon  the  paper  printed  inside  the  window,  although  the 
three  pidtures  might  be  pronounced  alike. 

The  positives  would,  however,  appear  not  to^be  quite 
equal  in  tone  on  a  more  exadl  examination  of  the  extreme 
tin.s  in  each  pidlure  with  one  another.  The  inequality 
would  consist  in  this: — The  positive  printed  in  the 
feeblest  light  presents  the  deepest  tint  in  the  darkest 
shades,  and  the  palest  tints  in  the  lightest  parts.  Next 
comes  the  positive  which  has  been  printed  in  the  more  bright 
diffused  light,  and  the  positive  printed  in  the  diredt  rays 
of  the  sun  exhibits  the  least  contrast  between  its  palest 
and  darkest  tints  ;  and  its  darkest  tints,  compared  with 
the  darkest  tints  in  the  other  two  positives,  presents  the 
least  depth,  just  as  its  palest  tint,  compared  with  the 
palest  tints  in  the  other  two  positives,  is  decidedly  the 
darkest  of  the  three.  Indeed,  it  does  not  seem  possible  to 
print  three  positives,  in  three  lights  of  strongly-varying 
intensities  to  be  exadlly  alike  in  all  their  tints. 

If  you  examine  now  the  tints,  instead  of  the  figures  in 
the  three  papers  printed  under  the  adlinometer,  they  agree 
with  the  results  presented  in  the  pidtures.  The  first  tint 
of  the  paper  printed  in  the  feeblest  light,  which  paper 


shows  the  smallest  number  of  figures,  is  the  darke3tt 
Next  in  order  comes  that  which  was  exposed  to  the  nex 
brightest  light ;  and  the  first  tint  of  the  paper  that  was 
exposed  to  the  diredt  rays  of  the  sun,  and  which  exhibits 
the  largest  number  of  figures,  is  the  palest  on  comparison 
with  the  first  tints  of  the  other  two  papers. 

I  once  construdted  an  adlinometer  of  only  seven  figures 
by  means  of  a  rather  opaque  medium.  In  the  diredl  rays 
of  the  sun  the  printing  of  a  positive  from  a  certain 
negative  required  No.  5.  In  a  diffused  light  in  the  open 
air,  whilst  the  sun  was  shining,  a  positive  from  the  same 
negative  required  only  No.  3  ;  and  printing  one  dull 
winter’s  day  from  the  same  negative,  and  under  the  same 
adlinometer,  the  positive  was  finished,  and  not  the  faintest 
trace  of  a  figure  presented  itself  upon  the  paper  taken 
from  the  adlinometer.  The  margins  of  the  paper  pro¬ 
jecting  beyond  the  adlinometer  had  arrived  at  the  stage  of 
strong  bronzing. 

This  instrument  would  thus  appear  to  possess  but  small 
value,  both  for  the  scientific  measurement  of  the  adlinic 
power  of  light  as  well  as  for  photographic  purposes.  It 
almost  seems  as  if  it  had  no  other  value  but  that  of 
verifying  a  fadt  with  which  most  photographers  are 
familiar,  namely,  that  in  order  to  produce  good  positives 
from  thin  negatives  they  ought  to  be  printed  in  feebly- 
diffused  light,  because  the  feebler  light  will  readily  adt 
through  the  more  transparent  parts  of  the  negative  and 
but  very  slowly  through  the  semi-opaque  parts,  thus  yield- 
ing  good  contrasts  between  the  tints  of  the  pidlure  ;  and 
in  accordance  with  this  fadt,  the  feebler  light  adts  readily 
through  the  first  few  layers  of  mica,  until,  after  passing 
through  a  certain  number  of  layers,  it  seems  to  possess 
but  very  slow  power  to  affedt  the  sensitive  paper. 

I  hope,  however,  to  show  presently  some  important  uses 
to  which  this  instrument  can  be  applied,  and  would  now 
beg  to  describe  another  instrument  of  my  construdlion. 

This  instrument  consists  of  a  single  tube,  open  at  one 
end,  where  light  for  measurement  is  admitted,  and  closed 
at  the  other.  This  tube  is  construdted  of  three  strips  of 
yellow  non-adtinic  glass,  and  the  fourth  side  of  the  tube, 
where  sensitive  paper  is  applied,  may  either  consist  of  a 
strip  of  pure  glass,  with  a  scale  marked  thereon,  or  of  a 
narrow  scale  made  of  metal  or  any  other  material,  in 
which  case  light  affedts  the  sensitive  paper  quite  freely. 

In  this  state  the  instrument  can  only  be  used  for  the 
measurement  of  the  adlinic  power  of  diffused  light.  By 
applying,  however,  a  small  convex  mirror  or  a  small  lens 
at  the  aperture  of  the  instrument,  the  diredl  rays  of  the 
sun  can  also  be  measured,  on  being  received  in  a  divergent 
diredlion  within  the  tube.  The  adlion  of  light  upon 
sensitive  paper  is  here  seen  through  the  yellow  non- 
adtinic  glass,  and  it  can  be  watched  without  removal  of 
the  instrument  or  of  the  sensitive  paper  therefrom.  The 
adlion  of  light  can  also  at  any  moment  be  stopped,  without 
removal  of  the  instrument,  by  shutting  the  aperture  with 
an  opaque  shutter,  and  thus  excluding  adlinic  light. 

The  principles  upon  which  this  instrument  are  founded 
are — • 

1st.  That  diffused  light  on  entering  a  tube  at  one  end 
only,  varies  in  intensity  within  the  tube  inversely  as  the 
square  of  the  distances  from  the  aperture  where  light 
enters. 

2nd.  That  any  number  of  tubes,  whatever  their  magni¬ 
tude,  contain  the  same  intensity  of  light  if  the  ratios  of 
their  diameters  to  their  lengths  are  equal,  and  if  we  absorb 
the  light  that  may  be  refledted  from  their  sides. 

I  would  now  beg^to  call  your  attention  to  the  following 
experiments  : — 

Construdl  a  series  of  tubes  of  cardboard,  open  at  one 
end  and  provided  with  a  cover  at  the  other,  of  the  same 
diameter — say  of  two  inches — and  varying  in  length  by  a 
semi-diameter.  Let  the  first  tube  be  of  two  inches  length , 
the  second  =*  three  inches,  the  third  =  four  inches,  up  to 
ten  inches,  or  more,  if  you  like  ;  but  these  nine  tubes  will 
suffice.  The  inside  of  the  tubes  must  be  blackened,  in 
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order  to  absorb  the  light  that  would  otherwise  be  reflected 
from  their  sides. 

Next  construct  a  number  of  small  mica-adtinometers  of 
twenty  or  thirty  figures,  and  of  such  dimensions  that  they 
can  be  placed  within  those  tubes.  For  the  sake  of  con¬ 
venience,  let  each  adtinometer  have  a  letter  of  the  alphabet 
whereby  to  name  it  placed  upon  its  first  layer  of  mica 
instead  of  figure  1.  Charge  each  instrument  with  a  strip 
of  sensitive  standard  paper,  and  insert  one  at  the  base 
within  each  tube,  and  secure  each  base  against  the 
entrance  of  light  from  without.  Let  the  adtinometer 
named  A  be  situated  at  the  base  of  the  shortest  tube  of 
2  inches,  B  in  that  of  3  inches,  C  in  that  of  4  inches, 
&c.,  each  succeeding  letter  in  the  next  longer  tube. 

Expose  now  all  the  tubes,  which  are  open  at  the  ends 
opposite  their  bases,  simultaneously  to  the  same  diffused 
daylight,  five,  ten,  or  fifteen  minutes,  more  or  less  ;  then 
take  all  the  tubes  at  the  same  time  into  your  dark  room. 
Withdraw  the  adtinometers  from  the  tubes,  and  the  papers 
from  the  adtinometer. 

Please  to  remember  now  that  each  letter  of  the  alphabet 
will  be  surrounded  by  the  darkest  tint  upon  the  paper 
removed  from  the  adtinometer  which  such  letter  represents, 
because  such  letter  is  placed  upon  the  first  layer  of  mica, 
and  let  now  each  paper  also  be  named  by  such  letter. 

On  comparing  the  papers  with  one  another,  the  follow¬ 
ing  results  will  appear  : — 

1.  Compare  with  paper  A,  which  was  printed  within  the 
shortest  tube,  all  the  other  papers. 

The  tint  around  letter  B  =  the  tint  around  No.  3  of  paper  A. 

>»  i)  55  E  =  ,,  ,,  ,,  3  ,, 

5  5  5  5  5  5  E  =  ,,  ,,  ,,  7  ,, 

Thus,  through  the  whole  series,  the  tint  around  each 
succeeding  letter  printed  within  the  corresponding  longer 
tube  is  paler  by  two  tints. 

2.  Take  any  paper  of  the  series,  say  paper  D,  and  com¬ 
pare  the  following  papers  with  it : — 

The  tint  around  letter  E  —  the  tint  around  No.  3  of  paper  D 

55  55  5s  E  =  ,,  ,,  ,,  3  ,, 

5  5  5  5  5  5  E  <=  ,,  ,,  ,,  7  ,, 

&c.,  as  before. 

3.  Compare  the  papers  successively  with  one  another  : — 
The  tint  around  letter  B  =  the  tint  around  No.  3  of  paper  A. 

55  55  55  E  =  ,,  ,,  ,,  3  ,,  B. 

5  5  5  5  5  5  E  =  ,,  ,,  ,,  3  55  E. 

each  first  tint  equalling  the  third  tint  of  the  paper  printed 
in  the  next  preceding  shorter  tube. 

4.  Compare  all  the  figures  which  each  paper  presents 
with  one  another.  Let,  for  instance,  paper  A  show 
twenty-fiveffigures : — 

Paper  A  shows  25  figures, 

Then  ,,  B  ,,  23  ,, 

55  E  , ,  21  , , 

55  D  ,,  ig  ,, 

each  succeeding  paper  printed  within  the  next  succeeding 
longer  tube  exhibiting  two  figures  less  than  the  preceding 
one. 

The  defedt  which  has  in  a  former  part  of  this  memoir 
been  shown  to  exist  in  the  transmission  of  the  adtinic 
power  of  light  through  a  medium  ought  to  become 
apparent  in  the  above  experiment.  On  account  of  the 
comparative  shortness  of  exposure  given,  it  only  can  be 
traced  to  a  small  extent  in  the  fourth  comparison  of  the 
papers.  This  does  not,  however,  affedt  the  general 
charadter  of  the  experiment. 

We  may  now  draw  from  the  above  experiment  the 
general  conclusion  that  there  is  a  decrease  of  two  figures 
and  of  two  tints  in  each  succeeding  paper,  beginning  with 
that  which  was  printed  within  the  shortest  tube.  Or,  if 
the  paper  printed  within  the  longest  tube  be  represented 
by  1,  the  paper  taken  from  the  next  shortest  tube  would 
equal  3,  and,  thus  continuing,  we  shall  have  the  numbers 
1,  3s  5 5  7 ,  &c.  On  adding  these  figures  from  the  beginning 
we  produce  the  following  series ; — 4,  g,  16,  25,  &c., 
equalling  the  squares  of  the  lengths  of  the  tubes. 


Without  further  analyses  of  the  above  experiment,  I 
think  it  may  be  stated  now  that  the  power  of  adtinism,  as 
well  as  the  intensity  of  light,  within  a  tube  varies  inversely 
as  the  squares  of  the  distances. 

Construdl  next  two  tubes,  blackened  within,  of  different 
diameters,  and  let  the  length  of  each  tube  be  equal  to,  say, 
twice  its  diameter.  Let  one  tube  have  a  diameter,  say, 
of  2  inches,  and  the  other  of  6  inches  ;  then  their  re¬ 
spective  lengths  must  be  equal  to  4  inches  and  12  inches. 
Place  at  the  base  within  each  tube  a  mica  adtinometer 
charged  with  sensitive  standard  paper.  Close  each  base, 
and  expose  both  tubes  simultaneously  to  the  same  diffused 
light  for  the  same  period  of  time.  On  examining  the 
printed  papers  no  difference  whatever  is  exhibited  in  their 
appearance,  either  with  regard  to  tint  or  to  number  of 
figures.  You  might  make  several  such  experiments,  with 
any  number  of  tubes  of  various  diameters,  and  with  the 
same  results. 

Thus  the  intensity  of  light  as  well  as  the  power  of 
adtinism  is  the  same  in  tubes  of  various  magnitudes,  if 
the  ratios  of  their  diameters  to  their  lengths  are  equal. 

It  will  be  readily  seen  that  instruments  might  be  con- 
strudted  by  means  of  tubes  of  various  lengths  but  of  equal 
diameters,  or  by  means  of  tubes  varying  in  diameter  and 
of  equal-length,  in  order  to  produce  gradations  of  light 
for  adtinometric  purposes. 

On  account  of  its  greater  convenience  I  have,  however, 
chosen  the  single  square  tube,  and  of  such  tube  one  side, 
as  already  stated. 

The  power  of  adtinism  and  the  intensity  of  light  at  any 
given  distance  on  this  side  of  the  tube  are,  however,  by 
no  means  equal  to  the  power  of  adtinism  and  the  intensity 
of  light  at  such  given  distance  within  the  tube.  But  the 
investigation  of  the  powers  of  this  side  light  would  be  too 
lengthy  for  this  paper. 

I  beg,  finally,  to  state  that,  for  scientific  purposes,  I 
use  a  tube  1  inch  in  width  and  4  inches  in  length.  For 
photographic  purposes,  such  as  the  timing  of  photographic 
prints,  I  use  a  tube  of  half-an-inch  in  width  by  4  inches  in 
length. 

The  instrument  is  self-registering,  and,  by  means  of  a 
continuous  strip  of  paper  and  simple  clockwork,  can  be 
made  to  register  the  adtinic  power  of  light  throughout  the 
day,  per  minute  or  per  hour,  or  any  other  chosen  division 
of  time. 

By  combining  several  instruments  with  one  clockwork, 
the  powers  of  adtinism  during  each  successive  minute, 
successive  hour,  and  during  the  whole  day,  could  be 
registered  separately. 
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The  Sewage  Question. — New  Process  for  Preserving  Wine. — New 
Researches  on  the  action  of  Dry  Hypochlorous  Gas  on  a  Mixture  of 
Iodine  and  Acetic  Anhydride. 

The  attention  of  the  readers  of  the  Chemical  News 
has  already  been  diredted  to  the  interest  in  the  sewage 
question  manifested  here.  M.  Verstraet,  in  a  long  article 
published  in  the  journal  so  ably  condudted  by  M.  L’Abbe 
Moigno — Les  Mondes — reviews  the  subjedt  and  advances 
some  new  projedts.  The  disinfedtion  and  removal  of  the 
refuse  of  Paris,  and  its  subsequent  treatment  in  the  basins 
of  Bondy,  he  says,  have  become  a  question  of  concern 
with  the  administration  of  the  town.  Paris  complains, 
with  reason,  of  the  emanations  which  taint  the  atmo¬ 
sphere  from  ten  at  night  to  seven  in  the  morning;  the 
communities  situated  round  Bondy  exclaim  against  the 
foetid  atmosphere  they  breathe.  These  inconveniences 
in  the  present  state  of  things  occur  (1)  from  the  inability 
of  the  companies  charged  with  the  colledtion  of  the  refuse 
to  perform  the  far  too  heavy  obligations  imposed  upon 
them  ;  (2)  from  the  fadt  that  the  disinfedtants  employed 
give  only  incomplete  results.  These  disinfedtants  are 
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metallic  salts  and  principally  protosulphate'of  iron  ;  but  the 
simple  use  of  these  salts  can  only  remove  the  sulphide 
and  carbonate  of  ammonium.  Considering  also  the 
question  in  regard  to  agriculture,  one  finds  that,  owing  to 
ignorant  manufacture,  more  than  three-fourths  of  the 
original  matter  is  excluded  in  the  manufactured  manure. 
Three  great  points  ought  to  be  borne  in  view  in  a  really 
rational  process  :  (1)  to  destroy  deleterious  products,  or 
rather  to  make  them  enter  into  new  compounds  insoluble 
in  water,  these  products  are  hydrosulphuric  acid  and 
carbonic  acid  or  their  ammoniacal  salts;  (2)  to  render 
inodorous  and  inoffensive  infectious  products,  miasmatic 
emanations  of  organic  origin  ;  (3)  to  eliminate  such  useless 
products  as  washing  water,  which  tends  to  increase  every 
day,  by  reason  of  the  adoption  of  certain  English  arrange¬ 
ments  in  all  recently  constructed  houses.  The  following 
is  the  process  M.  Verstraet  employs  to  attain  these 
conditions : — 

1.  Decomposition  of  Sulphide  and  Carbonate  of  Am¬ 
monium. — For  this  purpose  the  chlorides  are  employed, 
either  of  iron,  zinc,  or  preferably  manganese.  As  to 
sulphates,  at  present  only  employed,  their  use  is  absolutely 
proscribed,  and  for  the  reason  that  the  putrefying  matters 
reaCt  on  the  sulphate  of  ammonia  formed  by  double  de¬ 
composition,  the  final  result  being  the  evolution  of 
sulphuretted  hydrogen,  so  that  after  a  little  time  it  is 
necessary  to  disinfeCt  a  second  time.  The  chloride  of 
manganese  proposed  as  a  disinfectant  would  be  obtained 
from  the  chlorine  residues  of  manufactories,  a  product 
which  is  stated  to  be  valueless.  The  residues  contain  too 
much  hydrochloric  acid  to  be  immediately  available  ;  the 
acid  is  neutralised  either  by  the  oxides  of  iron  or  zinc,  or 
by  dolomite  to  which  preference  is  given.  By  this  satura¬ 
tion  of  hydrochloric  acid  with  lime  and  magnesia,  the 
value  of  the  product  as  a  manure  is  greatly  enhanced. 
Experiments  on  a  large  scale  showed  the  product  to  be 
very  rich  in  nitrogen  and  in  phosphoric  acid,  and  the 
fluid  after  this  treatment  was  found  to  contain  no  phos¬ 
phoric  acid.  Manganese,  as  well  as  magnesia,  has  been 
demonstrated  by  the  recent  works  of  M.  Peligot  to  be 
easily  assimilated  by  plants.  To  render  the  aCtion  of  the 
chloride  of  manganese  still  more  efficacious,  5  litres  of 
chloride  of  lime  solution  of  T20  are  added  to  100  litres  of 
the  manganese  solution. 

2.  Suppression  of  Odours  of  Organic  Origin  and  of 
all  Subsequent  Putrefaction. — Notwithstanding  the  value 
of  the  disinfectant  thus  prepared,  it  is  quite  certain  that 
metallic  salts  by  themselves  can  affedt  no  complete  and 
permanent  disinfection,  no  influence  will  be  exerted  upon 
the  offensive  odour,  sui  generis,  of  the  refuse  matter.  The 
antiseptic  agent  introduced  for  this  purpose  is  tar  solidified 
by  admixture  of  cinders,  deprived  of  sulphur  compounds  by 
exposure  to  the  air  for  fifteen  or  eighteen  months.  In  this 
mixture  are  contained  a  considerable  quantity  of  sulphate 
of  alumina,  15  or  20  per  cent’of  finely  divided  carbon,  50  or 
60  per  cent  of  nitrogen  and  protosulphate  of  iron,  and 
silica  in  small  quantity.  In  the  place  of  the  solidified  tar, 
the  heavy  oil  of  tar  residues  have  been  employed  with 
equal  success.  Lastly,  to  clarify  the  water,  a  solution 
of  impure  sulphate  of  alumina,  employed  in  the  dose  of  a 
kilogramme  per  cubic  metre,  has  been  found  to  give  very 
remarkable  results ;  this  solution  serves  to  clarify  the 
liquid  and  to  cause  the  deposition  of  the  solid  matter. 
One  example  of  the  practical  results.  A  cesspool  of 
20  cubic  metres  in  Rue  des  Jeuneurs  was  treated  with 
650  kilogrammes  of  manganese  and  30  kilogrammes  of 
chloride  of  lime  liquid  of  g°,  then  180  kilogrammes  of  the 
aluminous  powder  with  tar.  After  the  liquid  had  been 
agitated  and  allowed  half-an-hour’s  repose,  it  was  clear 
and  inodorous.  The  sanitary  inspectors  and  other  critics 
who  witnessed  the  experiment  testified  that  the  matters 
were  completely  disinfected.  After  the  liquid  had  been 
poured  off  into  the  sewer,  the  atmosphere  of  the  receptacle 
was  tested  by  the  lowering  of  a  light,  after  which  two 
workmen  descended,  who  found  no  other  odour  than  a 
slight  one  of  benzol. 
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M.  Dumesnil  has  devised  a  new  process  for  preserving 
wine  ;  the  process  is  not  without  other  than  commercial 
interest.  The  cask  of  wine  uncorked  is  placed  under  an 
iron  bell  and  the  air  exhausted ;  two  hours’  work  is 
necessary  before  the  noise  occasioned  by  the  exit  of  the  air 
ceases.  A  vacuum  being  created  the  gases  contained  in 
the  wine  are  released  from  atmospheric  pressure,  and  as 
they  are  essentially  elastic,  they  expand  sufficiently  to 
break  the  cells  of  vegetable  fibrin  enclosing  them,  and 
escape.  These  gases  are  dissolved  to  such  an  extent  that 
the  withdrawal  of  30  or  40  litres  of  gas  occasions  no 
sensible  decrease  of  liquid.  The  theory  of  the  decom¬ 
position  of  grape  juice  and  other  organic  substances  rests 
on  a  very  elementary  fadt,  via.,  on  the  power  of  double 
decomposition.  Gaseous  products  of  the  fermentation  do 
not  remain  inert,  but  energetically  induce  the  fermentation 
or  decomposition  of  free  bodies.  These  products  are  the 
most  adtive  in  inducing  decomposition  ;  they  alter  wines 
indefinitely  when  enclosed  in  the  fibrin  cells,  which  M. 
Pasteur  calls  mycodermes.  White  wines  owe  their  great 
superiority  in  preservation  over  red  wines,  to  their  different 
condition  as  regards  this  point.  M.  Dumesnil  gives  an 
example  of  the  pradtical  value  of  his  process.  He  allowed 
the  wines  of  1865  to  ferment  till  March,  1866,  so  as  to 
allow  of  the  conversion  of  all  the  sugar  and  extradlive 
matter  into  alcohol.  At  this  period  he  substituted  for  the 
usual  operations  the  treatment  by  the  vacuum  ;  fermenta¬ 
tion  ceased  entirely.  The  wines  thus  treated  arrived  at 
their  destination  in  good  condition  ;  with  other  samples 
treated  in  the  usual  way  the  result  was  very  different. 
Notwithstanding  four  rackings,  and  possibly  four  clarifi¬ 
cations,  the  wines  have  continued  to  ferment  during  the 
whole  of  the  year  1866  and  also  the  commencement  of 
1867,  and  they  probably  still  contain  gases  which  will 
affedt  them  more  slowly.  M.  Dumesnil  mentions  that 
his  wines  of  1867,  treated  in  last  March  by  the  vacuum, 
yielded  twice  as  much  gas  as  those  of  1865. 

The  following  is  an  abstradt  of  a  memoir  presented  to 
the  Academy  a  short  time  back,  entitled  “  New  researches 
on  the  adtion  of  dry  hypochlorous  gas  on  a  mixture  of  iodine 
and  acetic  anhydride,”  by  M.  Schiitzenberger : — Former 
researches  of  M.  Schiitzenberger  showed  that  hypo- 
chlorous  acid  and  acetic  anhydride  readt  upon  each  other 
to  form  a  compound  possessing  the  charadters  of  an 
acetate,  in  which  the  metal  is  represented  by  chlorine. 
The  readtion  is  in  fadt — 

2(C2H30)0  +  C120  -  2(C2H30C10). 

The  percentage  composition  and  the  whole  of  the 
properties  of  this  body,  particularly  the  adtion  of  metals, 
which  liberate  chlorine  in  the  cold,  with  production  of  a 
metallic  acetate,  leave  no  doubt  as  to  the  constitution  of 
this  body,  acetate  of  chlorine.  Acetate  of  chlorine  is 
decomposed  in  the  cold  by  iodine,  with  disengagement  of 
chlorine,  a  solid  compound  being  formed;  curiously,  the 
substitution  of  the  chlorine  by  iodine,  instead  of  being 
in  the  proportion  of  their  atomic  weights,  takes  place  by 
the  substitution  of  one  atom  of  iodine  for  three  atoms  of 
chlorine,  and  the  solid  produdt  has  the  composition  re¬ 
presented  by  the  formula — 


The  iodine  adts  as  a  triatomic  element  capable  of  fixing 
three  atoms  of  oxacetyl,  just  as  it  can  fix  three  atoms  of 
chlorine  in  the  trichloride  of  iodine,  I"'C13.  M.  Schiitzen- 
berger  has  prepared  what  he  terms  triacetic  iodal,  by 
passing  a  current  of  dry  hypochlorous  acid  into  acetic 
anhydride  holding  iodine  in  suspension,  cooling  themixture 
with  water;  at  the  end  of  the  operation  yellow  needle- 
shaped  crystals  are  formed,  their  formation  preceding 
that  of  the  granular  compound  of  triacetic  iodal.  The 
first  crystals  are  formed  in  abundance  about  the  moment 
when  all  the  iodine  is  dissolved,  and  when  the  liquid  is 
no  longer  orange-tinted.  When  two  parts  of  acetic 
anhydride  are  taken  for  one  part  of  iodine,  the  liquid 
becomes  a  solid  mass.  The  crystals  are  easily  purified 
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by  dissolving  them,  with  the  aid  of  heat,  in  acetic  anhy¬ 
dride  (at  6o°) ;  they  are  deposited  in  long  yellow  needles 
upon  cooling  ;  great  difficulty  is,  however,  found  in  com¬ 
pletely  isolating  them  from  the  mother  liquor  in  a  fit 
state  for  analysis.  Diacetochloride  of  iodal  is  produced 
according  to  the  equation — 

(C2H20)20  +  I  +  C120  =  I(C2H302)2C1  -f  Cl. 

During  its  formation,  the  disappearance  of  the  iodine 
and  the  evolution  of  chlorine  are  alone  observed.  An 
excess  of  hypochlorous  acid  in  presence  of  acetic  anhy¬ 
dride  transforms  it  into  triacetic  iodal  with  brisk  effer¬ 
vescence  from  chlorine — 

2  [I'»(C2H302)2C1]  +  C120  +  (C2H30)20  = 

C14  +  2[I"'(C2H302)3]. 

Water  decomposes  it  instantaneously  with  production  of 
acetic  acid,  hydrochloric  acid,  iodic  acid,  and  chloride  of 
iodine.  Heated  with  acetic  anhydride,  it  is  decomposed 
towards  ioo°,  yielding  chloride  of  acetyl,  iodacetic  acid, 
a  little  free  iodine,  carbonic  acid,  and  acetate  of  methyl. 

A  solution  of  triacetic  iodal  in  acetic  anhydride  is  adted 
upon  in  the  cold  by  metals,  such  as  copper,  giving  an 
acetate  and  a  metallic  iodide.  Zinc  ethyl  acts  ener¬ 
getically  upon  triacetic  iodal,  acetate  *of  zinc,  acetate  of 
ethyl,  and  iodide  of  ethyl  being  formed.  Tri-acetic  iodal 
does  not  adt  upon  benzol  in  the  cold.  If  the  mixture  be 
heated  in  presence  of  an  excess  of  benzol  to  a  tempera¬ 
ture  not  exceeding  the  boiling  point  of  the  hydrocarbon, 
the  iodal  is  dissolved  at  first  and  may  crystallise  upon 
cooling,  but  gradually  this  effedt  disappears,  and  when 
crystals  cease  to  be  deposited  upon  cooling,  one  finds 
besides  the  benzol,  (1)  a  liquid  boiling  between  180°  and 
190°,  possessing  the  properties  and  composition  of  mono- 
iodised  benzol,  already  obtained  by  the  adtion  of  chloride 
of  iodine  upon  benzoate  of  soda;  (2)  a  solid  body  in¬ 
soluble  in  water,  soluble  and  crystallisable  in  alcohol. 
This  substance  has  yielded  85’4  per  cent  of  iodine  ;  it 
appears  to  be  a  mixture  of  tetraiodised  and  quintiodised 
benzol.  The  decomposition  at  ioo°  of  diacetochloride 
of  iodal,  in  the  presence  of  acetate  anhydride,  furnishes 
a  rapid  method  of  preparing  iodacetic  acid.  This  acid 
is  still  more  easily  obtained  by  following  the  method  of 
M.  Kekule  for  the  preparation  of  iodised  benzols  ;  the 
action  is  very  lively  and  requires  moderating.  When 
sufficient  iodic  acid  is  employed,  the  liquid  upon  cooling 
becomes  a  solid  mass  of  iodacetic  acid,  which  is  easily 
purified  by  dissolving  in  boiling  benzol  and  crystallising. 
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Phosphorus  a  Reagent  for  Metals. — W.  Schmid. 
When  a  solution  of  crystallised  phosphorus  in  carbonic 
disulphide  is  shaken  with  water,  a  perfectly  white  precipi¬ 
tate  is  formed.  The  presence  of  traces  of  metals  causes 
the  precipitate  to  assume  various  colours.  Thus  solutions 
of  copper  are  precipitated  brown  ;  those  of  silver,  black  ; 
of  mercury  (oxide),  yellowish  brown  ;  of  gold,  violet.  The 
filtrates  contain  generally  suboxides. — ( Zeitschr .  Ch.,  N.F. 
iv.,  161.) 

Mercuric  Naphtyle. — R.  Otto  and  G.  Mories.  Mercuric 
naphtyle  is  obtained  by  the  adtion  of  sodium  amalgam 
upon  monobromnaphtalene  according  to  the  following 
equation  : — 

2(GI0H7Br)  +  Na2Hg  =  Hg  +  2NaBr. 

The  bromnaphtalene  used  in  this  reaction  was  prepared 
according  to  Glaser’s  method,  i.e.,  by  adting  with  bromine 
upon  naphtalene  dissolved  in  carbonic  disulphide,  and 
subjecting  the  raw  material  to  fractional  distillation.  Its 
boiling  point  was  found  at  2770 — 278°  C. 

Mercuric  naphtyle  crystallises  in  small  white  prisms  of 
the  rhombic  system,  is  insoluble  in  water,  sparingly 


soluble  in  boiling  alcohol,  cold  benzol,  or  ether ;  readily 
soluble  in  hot  carbonic  disulphide  and  chloroform.  It 
fuses  at  2430  C.  When  heated  with  soda-lime  it  decom¬ 
poses  in  the  following  manner  : — 

(€IOH7)2Hg  +  H2G  =  2GIOH8  +  Hg, 
but  besides  naphtalene  a  very  small  quantity  of  another 
hydrocarbon  is  formed,  which  seems  to  be  dinaphtyle. 
Iod-  brom-  or  chlorhydric  acid  decompose  mercuric 
naphtyle  into  naphtalene  and  mercuric  iodide,  &c. 

(GIOH7)2Hg  +  2HI  =  Hgl2  +  2GIOH8. 

Iodine  converts  it  at  first  into  di-iodmercuric  naphtyle  (I), 
and  then  into  iodnaphtalene  and  mercuric  iodide  (II)  : 

I.  (GIOH7)2Hg  +  2J  =  (GI0H7)2HgJ2. 

II.  (GIOH7)2HgJ2  +  2J  -  (GIOH7)2J  +  HgJ2. 

The  adtion  of  acetic  acid  gives  rise  to  the  formation  of 
naphtalene  and  acetylmercuric  oxynaphtyle  : 

(GI0H7)2Hg  +  €2H4©2  =  )  HgS. 

The  latter  crystallises  in  white  needles,  which  are  in¬ 
soluble  in  water,  readily  soluble  in  hot  glacial  acetic  acid, 
alcohol,  carbonic  disulphide,  benzol,  chloroform ;  less 
soluble  in  ether.  It  fuses  at  1540.  The  authors  intend 
to  investigate  the  reaction  between  mercuric  naphtyle  and 
acetic  ether,  if  such  there  be,  with  a  view  of  obtaining 
ethylnaphtalene,  and  thus  opening  a  way  for  the  pro¬ 
duction  of  homologues  of  naphthalene. — (. Ibid .,  N.F.  iv., 
162.) 

Conversion  of  Benzoic  into  Anthranilic  Acid. — H. 
Hiibner  and  A.  Petermann.  The  adtion  of  bromine  upon 
benzoic  acid  gives  rise  to  the  formation  of  only  one  mono- 
brombenzoic  acid,  which  fuses  at  1530  C.  This  acid  may 
be  successively  converted  into  nitro-compound,  (3  brom- 
amidobenzoic  acid  (by  treating  the  nitro-body  with  tin 
and  chlorhydric  acid),  and  an  amidobenzoic  acid, 
G6H4(NH2)GOOH,  which  is  identical  with  anthranilic 
acid,  by  shaking  the  bromamido-acid  with  sodium 
amalgam.  The  acid  thus  obtained  crystallises  in  long 
needles,  which  fuse  at  144°  C.  ;  and  its  identity  with 
anthranilic  acid  is  conclusively  proved  by  the  fadt  that 
when  treated  with  nitrous  acid  it  produces  a  purple 
colouration  with  ferric  chloride,  a  reaction  which  dis¬ 
tinguishes  salcylic  acid  from  oxybenzoic  and  paraoxy- 
benzoic  acid  (. Ibid ,  N.F.  iv.,  205). 

Isomers  of  Sulphocyanic  Ethers. — A.  W.  Hofmann. 
If  carbonic  disulphide  is  added  to  an  alcoholic  solution  of 
ethylamine,  the  solution  becomes  heated,  and,  on  cooling, 
crystals  of  ethylsulphocarbaminate  of  ethylamine, 
GS(NH.G2H5)S(NH2.H.G2H5), 
are  separated.  This  salt  fuses  at  103°  C.,  and  is  soluble 
in  water  and  alcohol.  The  acid,  when  liberated  by  means 
of  chlorhydric  acid,  is  obtained  in  oily  drops,  which  after 
a  time  solidify.  On  heating  the  salt  to  no0 — 120°,  hydric 
sulphide  is  set  free,  and  the  residue,  after  evaporation  on 
the  water-bath,  solidifies  to  crystals  of  diethylsulpho- 
carbamide  or  sulphuretted  diethylurea — 

GS(NHG2Hs)S(NH2.H.G2H5  =  H2S  +  GS.N(G2H5)2NH2. 

This  urea  is  readily  soluble  in  alcohol,  sparingly  soluble 
in  water,  and  fuses  at  770  C.  When  distilled  with 
phosphoric  anhydride  it  gives  off  ethylic  sinapole, 
(aethylsenfol) . 

GSN(G2H5)2NH2)  =  G2H5NH2  +  GSNG2H5. 
Ethylic  sinapole  is  isomeric  with  the  etyhlic  sulphocyanate 
which  is  obtained  by  heating  potassic  ethylsulphate  with 
metallic  sulphocyanate.  Its  boiling  point  is  at  1430,  being 
120  higher  than  that  of  ethylic  sulphocyanate.  It  com¬ 
bines  with  ammonia  to  cthylsulphocarbamide, 
GS.N(H,G2H5)NH2, 

crystals,  which  fuse  at  89°.  Diethylsulphocarbamide  as 
obtained  by  the  adtion  of  ethylamine  upon  ethylic  sinapole 
is  identical  with  the  compound  from  which  ethylic 
sinapole  is  originally  derived.  Methylethylsulpho- 
carbamide,  GSN(G2H5.GH3)NH2,  is  crystalline,  and 
fuses  at  540.  Ethylphenylsulphocarbamide, 
GS.N(G2H5.G6H5)NH2, 
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obtained  by  ading  upon  ethylic  sinapole  with  aniline  is 
isomeric  with  a  compound  derived  from  ethylamine  and 
phenylic  sinapole;  the  fusion  point  of  the  former  is  at 
1450,  that  of  the  latter  at  970.  Compounds  analogous  to 
those  described  have  also  been  prepared  from  the  methyl 
and  amyle  series.—  (Dent.  Client.  Gesellsch.,  Berlin ,  1868, 
25)- 

Oxamide  from  Cyanogen. — R.  Schmitt  and  L.  Glutz. 
If  a  current  of  cyanogen  gas  is  passed  into  aqueous  con¬ 
centrated  chlorhydric  acid  no  change  of  colour  takes 
place ;  the  liquid  when  allowed  to  stand  for  twelve 
hours  separates  crystals  of  oxamide,  the  mother-liquor 
containing  amnionic  oxalate.  Cyanogen  and  concentrated 
iodhydric  acid  likewise  produce  oxamide ;  a  certain 
proportion  of  iodine  is  set  free,  and  in  solution  are  cyan- 
hydric  acid  and  ammonic  iodide. — (Ibid.,  1868,  66). 


CORRESPONDENCE. 


SULPHOCYANIDE  OF  AMMONIUM. 


To  the  Editor  of  the  Chemical  News. 

SfR, — The  letter  inserted  in  your  last  number  calls  for  a 
word  of  reply,  since  it  is  evident  that  Mr.  Spence  had 
not  then  seen  more  than  an  imperfed  report  of  the  paper 
to  which  he  alludes. 

Doubtless  many  members  of  the  British  Association 
will  feel,  like  myself,  the  loss  we  have  sustained  by  his 
absence  from  Sedion  B.,  when  my  paper  was  read, 
as  this  unfortunate  circumstance  deprived  us  of  the  very 
valuable  remarks  which  he  has  since  undertaken,  a  little 
hastily,  perhaps,  to  lay  before  your  readers. 

Mr.  Peter  Spence  is  “  a  good  deal  astonished  ”  that  I 
should  have  found  samples  of  commercial  so-called 
“  sulphate  of  ammonia,”  which  were  nearly  all  sulpho- 
cyanide,  and  thinks  it  must  have  been  “  a  very  exceptional 
article,” 

Perhaps  he  will  be  still  more  surprised  when  I  inform 
him  that  it  is  not  “  an  exceptional  article,”  that  samples 
representing  many  hundred  tons  of  this  particular  pro- 
dud — I  may  state  roughly  some  800  to  1,000  tons  perhaps 
— have  been  forwarded  to  my  laboratory  during  the  last 
five  months  by  well-known  houses  in  London  and  else¬ 
where.  I  thought  it  useful  to  call  the  attention  of  those 
interested  in  agriculture  to  the  fad,  that  of  this  compound 
(valued  by  its  nitrogen)  only  one-half  the  nitrogen  is 
available  for  agricultural  purposes. 

Mr.  Peter  Spence  thinks  that  “  the  chief  matter  of 
scientific  interest  in  Dr.  Phipson’s  paper  is  the  mode  by 
which  he  separates  the  sulphocyanogen  compound.” 

I  am  sorry  to  differ  from  him  in  this  resped.  The 
portion  of  my  paper  which  relates  to  the  composition  of 
the  so-called  sulphocyanogen,  C8H2N4S80,  would  appear, 
I  doubt  not,  to  any  chemist,  more  important  than 
that  to  which  Mr.  Spence  alludes.  However,  in  reply  to 
his  remarks,  I  wanted  a  method  for  estimating  sulpho¬ 
cyanogen  in  a  mixture  of  sulphate,  chloride,  and  sulpho- 
cyanide  of  ammonium,  and  I  found  this  method  in  the 
precipitation  of  the  sulphocyanogen  as  a  salt  of  copper, 
subsequently  dried  at  ioo°.  The  insolubility  of  this 
copper  salt  was  known  before  Mr.  Peter  Spence  was  born, 
but  I  alone  have  shown  that  it  can  be  used  as  an  analytic 
method  in  the  above  circumstances.  There  was  no 
allusion  to  any  manufaduring  preparation  of  sulpho- 
cyanide  in  my  paper.  The  process  which  Mr.  Spence 
mentions  as  having  been  patented  by  him,  though  some¬ 
what  ingenious,  is  far  too  costly.  There  is  a  very  much 
more  economical  method  for  obtaining  the  whole  of  the 
sulphocyanide  of  ammonium  from  gas-liquor,  well  known 
in  London  if  not  in  Manchester. 

With  regard  to  this  subjed  I  will  trespass  no  more  on 
your  valuable  space,  since  my  paper,  as  read  at  the 
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British  Association,  has  now  appeared  in  your  columns, 
and,  therefore,  whatever  may  be  said  about  it  can  easily 
be  confirmed  or  refuted  by  referring  to  the  paper  itself. 
— I  am,  &c. 

T.  L.  Phipson,  PhD.,  F.C.S. 

The  Cedars,  Putney,  S.W.. 

Sept.  8,  1868. 


MISCELLANEOUS. 


Strychnia  in  Beer.— The  British  Medical  Journal  of 
the  5th  inst.  contains  the  following  most  improbable 
statement.  It  is  to  be  regretted  that  our  contemporary 
did  not  give  it  on  better  authority  than  “  It  is  said,”  or  at 
all  events  did  not  publish  the  names  of  the  several  large 
brewers  : — “  It  is  said  that  several  large  brewers  are  ex¬ 
perimenting  on  the  properties  of  strychnia,  with  a  view  of 
testing  how  far  it  may  be  used  safely  in  bitter  ales.” 

Rectifying  Alcohol  by  Means  of  Gelatine.— Whilst 
witnessing  the  manipulations  of  the  Eburneum  process 
in  the  studio  of  Mr.  Burgess,  at  Norwich,  Mr.  Burgess 
mentioned  a  curious  circumstance.  When  the  gelatine 
and  pigment  forming  the  layer  of  eburneum  is  quite  dry, 
it  is  coated  with  collodion  to  render  it  impervious  to 
moisture.  This  operation  he  noticed  always  rendered 
the  eburneum  soft  and  limp,  so  that  it  required  placing  in 
the  drying-box  again.  The  greediness  of  the  gelatine  for 
moisture  causes  it  to  absorb  the  trace  of  water  in  the 
solvents  of  the  collodion,  and  so  become  damp.  This 
suggested  to  us  a  possible  use  for  rectifying  small 
quantities  of  alcohol,  or  removing  water  from  collodion 
in  which  the  use  of  imperfeCtly-reCtified  solvents  has 
caused  a  tendency  to  give  crapy  films.  Place  a  little  pure 
gelatine  in  the  spirit  to  be  rectified.  There  is  no  danger 
of  any  portion  of  it  dissolving,  but  it  will  absorb  the  water 
and  gradually  swell  ;  it  may  then  be  removed,  carrying 
the  water  with  it.  This  will  be  found  more  convenient 
than  the  plan  sometimes  recommended  of  agitating  with 
carbonate  of  potash,  and  after  subsidence  decanting. — 
Photographic  News. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2428.  J.  Scott,  Sheffield,  “  Improvements  in  the  preparation  of  food 
for  horses,  cattle,  and  other  animals.” — Petition  recorded  August  1, 
1868. 

2489.  F.  Walton,  Staines,  Middlesex,  “  Improvements  in  the  treat¬ 
ment  of  resins  or  resinous  gums,  and  in  the  application  of  the  products 
obtained  therefrom.” — August  8,  1868. 

2511.  D.  Hill,  J.  Richardson,  Stockton-on-Tees,  Durham,  G.  N. 
Duck,  Coatham,  near  Redcar,  Yorkshire,  C.  G.  Johnson,  Stockton-on- 
Tees,  and  W.  F.  Masterman,  Aislaby  Hall,  near  Whitby,  Yorkshire, 
“Improvements  in  the  manufacture  of  iron  and  steel.” 

2514.  J.  Thompson,  Handsworth,  Staffordshire,  “Improvements  in 
reducing  and  utilising  certain  descriptions  of  scrap  homogeneous  iron 
or  steel.” 

2515.  J.  Broad,  Arthur  Street  West,  London,  “  Improvements  in 
machinery,  apparatus,  and  process  in  the  treatment  of  carboniferous 
plants  and  other  fibrous  material  for  the  manufacture  of  paper,  card¬ 
board,  and  other  similar  articles.” 

2517.  C.  D.  J.  Seitz,  Bury,  Lancashire,  “  Improvements  in  the  con¬ 
struction  of  furnaces  for  the  recovery  of  the  soda  from  the  waste  lyes 
resulting  from  the  boiling  of  esparto  grass  or  straw  in  the  working 
and  incineration  of  the  residue  resulting  from  evaporation,  and 
in  an  improved  means  of  depriving  it  of  any  offensive  odour.” 

2529.  R.  Sim,  M.D.,  Naples,  “Improvements  in  compositions  for 
preventing  the  fouling  of  ships’  bottoms  and  other  buildings  exposed 
to  the  aCtion  of  sea  or  impure  water.” — August  12,  1868.  _ 

2540.  H.  K.  York,  Cardiff,  “  Improvements  in  treating  cast  iron 
and  other  metals,  and  in  apparatus  employed  therein.” — August  13 
1868. 

2541.  H.  B.  Binko,  Kingsland,  Middlesex,  “  Improvements  in  the 
treatment  and  preparation  of  indigo  for  laundry  and  other  like  pur¬ 
poses.” 
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Notes  and  Queries . 


2542.  W.  Shaen,  Bedford  Row,  Middlesex,  “  Improvements  in  the 
manufacture  of  explosive  compounds.” — A  communication  from  J.  F. 
E.  Schultze,  Potsdam,  Prussia. 

2545.  J.  B.  Thompson,  Horton,  near  Slough,  Bucks,  “  Improve¬ 
ments  in  coating  iron  and  steel  with  gold,  silver,  and  copper,  and  in 
apparatus  for  carrying  out  the  same.” — August  14,  1868. 

2548.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  Im¬ 
provements  in  the  production  of  brown  colouring  matters  for  dyeing 
and  printing.” — A  communication  from  J.  G.  A.  Gros,  Mulhouse,  Haut 
Rhin,  France. 

2556.  A.  M.  Clark,  Chancery  Lane,  “  Improvements  in  the  manu- 
fature  of  size.” — A  communication  from  T.  Gray,  Boulevart  St. 
Martin,  Paris. 

2558.  W.  B.  Espeut,  Jamaica,  “Improvements  in  curing,  drying, 
and  extrating  molasses  from  sugar  and  other  substances,  and  in 
apparatus  employed  therein.” — August  15,  1868. 

2560.  A.  Smith,  Glasgow,  N.B.,  “  Improvements  in  the  manufature 
of  sugar,  and  in  apparatus  therefor.” — A  communication  from  R.  Smith, 
Demerara. — August  17,  1868. 

NOTICES  TO  PROCEED. 

1210.  G.  Clark,  Northumberland  Street,  Strand,  Middlesex,  “  Im¬ 
provements  in  the  manufacture  and  production  of  explosive  compounds, 
and  in  apparatus  for  their  manufacture  and  use.” — Petition  recorded 
April  11,  1868. 

1340.  R.  Oxland,  Compton  Gifford,  Plymouth,  “  Improvements  in 
the  treatment  of  ores  and  minerals  containing  copper,  to  extraCt  copper 
therefrom.”— April  15,  1868. 

1251.  J.  Robinson,  Deptford,  Kent,  “  Improvements  in  the  manu¬ 
facture  of  paint.” — April  16,  1868. 

1341.  J.  Baggs,  High  Holborn,  Middlesex,  “Improvements  in  the 
manufacture  of  white  lead,  and  in  the  use  and  application  of  certain 
machinery  and  apparatus  for  such  purposes.” — April  24,  1868. 

1513.  C.  E.  Brooman,  Fleet  Street  London,  “  Improvements  in  pre¬ 
paring  zirconia,  and  the  employment  of  the  same  to  develope  the  light 
of  oxyhydrogen  flame.” — A  communication  from  C.  T.  du  Motay  and 
Co.,  Paris,  France. — May  8,  1868. 


NOTES  AND  QUERIES. 


Steatite. — Can  any  of  your  readers  tell  me  the  chief  uses  and 
market  price  of  steatite  (soapstone)  ? — W.  T. 

Testing  Oak  Bark,  &c. — What  is  the  best  means  of  testing  oak 
bark,  valonia,  &c.,  with  a  view  to  ascertain  their  relative  value  ? — 
A.  F.  W. 

Chemical  Cement.— Can  any  of  your  readers  tell  me  of  a  good 
cement  that  will  resist  thetaCtion  of  oil  of  vitriol,  175°.  It  is  required 
to  make  the  joints  of  a  slate  saturating  cistern  and  drainer  for  manu¬ 
facture  of  sulphate  of  ammonia? — Robin. 

Bleaching  and  Dyeing  Cotton. — A  Subscriber  in  Clinton,  Mass., 
U.S.A.,  wishes  to  enquire  through  our  “Notes  and  Queries”  for  some 
practical  method  of  bleaching  cotton  yarn  in  the  cop,  and  also  for  the 
best  receipt  for  dyeing  a  handsome  “  fast  ”  green  on  cotton  yarn. 

Fireproof  Dresses. — Can  any  of  3'our  correspondents  give  me 
sufficient  practical  instructions  to  enable  me  to  promote  the  use  of 
fireproof  dresses,  especially  on  the  stage.  I  think  if  I  could  show  the 
dancers  that  the  matter  could  be  easily  and  cheaply  accomplished, 
without  injury  to  the  fabric  or  discolourment  to  its  beauty,  many 
might  be  induced  to  adopt  means  to  secure  themselves  and  the  theatre 
from  danger,  and  the  public  from  irritating  fears.  Careful  details  will 
be  required  ;  also  some  hints  as  to  price,  with  the  best  mode  and  place 
for  procuring  the  chemicals? — Philip  Sankey. 


TO  CORRESPONDENTS. 


***  The  Students’  Number  of  the  Chemical  News  will  be  published 
on  Friday  next,  September  18th.  Gentlemen  holding  official 
positions  in  the  Universities,  Medical  Schools,  &c.,  of  the  United 
Kingdom,  where  Chemistry  forms  a  part  of  the  education,  who 
have  not  yet  forwarded  the  necessary  information  to  our  office  for 
publication  in  that  number,  will  confer  a  favour  by  sending  it  with 
the  least  possible  delay. 


Thema. — Dr;  Hofmann’s  “  Exhibition  Report”  can  only  be  procured 
second-hand  ;  copies  are  very  scarce. 

A  Young  Chemist. — To  find  out  the  composition  of  the  substance 
sent  would  require  a  careful  chemical  analysis. 

O.  P.  X. — Fluoride  of  ammonium  and  hydrofluate  of  ammonia  are 
identical.  It  is  very  difficult  to  obtain  this  salt  quite  pure.  A  mixture 
of  fluor  spar  and  sulphuric  acid  is  generally  employed  for  engraving 
and  etching  glass.  The  dull  engraving  is  effected  by  exposing  the 
glass  to  the  vapour  of  hydrofluoric  acid,  whilst  the  bright  engraving 
is  produced  by  applying  the  liquid  acid.  A  mixture  of  wax  and  a  little 
turpentine  is  used  to  coat  the  glass. 

G.  Dickens.— Please  repeat  the  question,  we  do  not  understand 
what  you  refer  to  when  asking  for  “  the  publisher’s  name  of  the  manu¬ 
facturing  chemists  and  the  description  of  goods  they  make.” 

J.  L.  Panes. — The  substance  contains  sulphur  and  barium,  but  how 
combined  we  cannot  say  without  performing  a  full  analysis. 


An  Aspirant. — You  want  a  more  elementary  book  than  the  one  you 
name.  Roscoe’s  “  Chemistry  ”  would  be  more  suitable. 

F.  J-.  B. — See  above  answer. 

Subscriber. — We  do  not  know  the  composition  of  “  the  liquid  called 
ethyl.”  Probably  it  is  a  trade  name.  If  you  require  it  in  large 
quantities  an  advertisement  to  that  effect  would  be  most  likely  to  give 
you  information. 

Communications  have  been  received  from  A.  P.  Williamson  ;  Dr. 
T.  L.  Phipson  (with  enclosure);  L.  Mond  (with  enclosure);  G. 
Dickens;  Otto  Richter  (wdth  enclosure) ;  T.  A.  Readwin  ;  J.  Panes; 
J.  Bowdng ;  C.  R.  Robinson  ;  G.  W.  Weeks  ;  E.  Kernan  ;  A.  H.  Allen 
(with  enclosure) ;  J.  and  W.  Rickard  ;  Dr.  Dobell ;  B.  Wheeler  (with 
enclosure);  R.  Spice,  Jun.  (with  enclosure);  E.  Beanes;  J.  Spiller 
(with  enclosure) ;  C.  Blake  ;  F.  A.  Abel,  F.R.S.  (wdth  enclosure)  ; 
R.  Oertling;  Dr.  Russell;  Dr.  Rohrig;  Dr.  Struthers;  Rev.  B.  W. 
Gibsone,  M.A  ;  Professor  War.klyn  ;  J.  H.  Pepper  ;  Professor  Church, 
M.A. ;  E.  Smith  ;  Dr.  Muspratt ;  and  Dr.  Attfield  (with  enclosure). 

BOOKS  RECEIVED. 

Elementary  Treatise  on  Physics,  Experimental  and  Applied.  Trans¬ 
lated  and  edited  from  Ganot’s  Elements  de  Physique.  3rd  edition, 
revised  and  enlarged.  By  E.  Atkinson,  Ph.D.,  F.C.S.  London: 
Longmans. 

Ezposizione  di  Saggi  Dell  Industria  Nazionale  Italiana.  Per  G. 
Arnaudon. 

Dei  Legni  di  Amaranto.  Per  G.  Arnaudon. 

E.  Sue  Applicazioni  nell’  Industria.  Per  G.  Arnaudon. 


MR.  H.  BAILLIERE’S  CHEMICAL  PUBLICATIONS. 

I. 

In  2  vols,,  8vo.,  price  36s. 

A  Complete  Practical  Treatise  on  Fuel,  and  its 

Application  to  the  Production  of  Heat  and  Light.  Illustrated 
wdth  433  Woodcuts  and  6  Lithographic  Plates,  forming  the  First  Part 
of  KNAPP’S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  RICHARDSON  and  HENRY  WATTS. 

II. 

In  3  vols.,  8vo.,  price  £4  10s.,  by  the  same  Authors. 

A  Complete  Practical  Treatise  on  Acids, 

-*■  Alkalies,  and  Salts:  their  Manufacture  and  Application.  Illus¬ 
trated  with  759  Woodcuts  and  5  Lithographic  Plates. 

hi. 

Lately  Published,  in  Svo.,  price  36s. 

Chemical  Technology,  by  Dr.  Thomas 

Richardson  and  Henry  Watts,  Esq.,  F'.R.S.,  &c.  Part  V. 
Contents. — Prussiate  of  Potash,  Oxalic  Acid,  Tartaric  Acid,  and 
the  Tartrates  of  Potash,  Citric  Acid. 

Appendix  A  containing  additional  information  on  Sulphur,  Sulphuric 
Acid,  Bisulphide  of  Carbon,  Chloride  of  Sodium,  Soda,  Hydrochloric 
Acid,  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium,  Magnesium, 
Soluble  Stannates,  Arseniate  of  Soda,  Silicates  of  Potash  and  Soda., 
Chlorate  of  Potash,  Phosphorus,  Lucifer  Matches,  Hyposulphite  of 
Soda,  Boracic  Acid,  Soluble  Phosphates,  Nitrate  of  Soda,  Gunpowder, 
Gun-cotton,  Nitroglycerine,  and  Prussiate  of  Potash. 

Appendix  B,  containing  Abstracts  of  Specifications  of  Patents  re¬ 
lating  to  the  materials  and  processes  described  in  this  and  previous 
volumes. 

Appendix  C,  Tables  connected  with  these  processes. 

Appendix  D,  a  Collection  of  Documents  on  Patent  Rights. 

A  detailed  Prospectus  may  be  had  on  application. 

H.  Bailliere,  219,  Regent  Street,  London. 

***  Mr.  Bailliere  continues  to  receive  all  the  New  Foreign  Books  on 
Chemistry  and  the  kindred  Sciences. 

Crowm  8vo.,  clothes.  6d. 

TDrewster’s  (Sir  David)  Letters  on  Natural 

MAGIC.  With  Introductory  Chapters  on  the  Being  and 
Faculties  of  Man,  and  the  latest  additional  Phenomena  of  Natural 
Magic.  ByJ.  A.  Smith,  Author  of  a  Treatise  on  the  Structure  of 
Matter,  &c.,  &c. 

London:  William  Tegg,  Pancras  Lane,  Cheapside. 

Now  ready,  price  2s.  6d. 

YATTat  should  we  Drink  ?  An  Inquiry.  Sug- 

’  *  gestedbyMr.  Beckwith’s  “Practical  Notes  on  Wine.”  By 
James  L.  Denman. 

Longmans,  Green,  and  Co.,  Paternoster  Row. 

ATAhe  Grand  Eledtric  Organ,  the  machinery  of 

wffiich  is  W'orked  by  Electricity,  removed  from  Her  Majesty’s 
Opera,  by  Messrs.  Bryceson,  to  the  ROYAL  POLYTECHNIC,  to 
increase  the  Musical  Attractions  of  this  Institution.  All  the  other 
Scientific  Lectures,  Musical  Entertainments,  and  Homely  Spiritual 
Manifestations  as  usual. — Admission  to  the  whole,  is.  Open  from  12 
to  5  and  7  to  10.  Reserved  Seats,  6d. 

Herr  Schalckenbach  will  perform  daily  at  a 

quarter  to  3  and  a  quarter  to  8,  on  the  NEW  ELECTRIC 
ORGAN,  with  Professor  Pepper’s  New  Lecture  on  the  last  “  GREAT 
SOLAR  ECLIPSE.”  Re-engagement  of  George  Buckland,  Esq., 
for  his  Popular  Musical  Entertainment.  All  the  other  Lectures  and 
Entertainments  as  usual  at  the  ROYAL  POLYTECHNIC.  Open 
,  from  12  to  5  and  7  to  10.— Admission  to  the  whole,  is, 
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NOTE  ON  THE 

POSSIBILITY  OF  DETERMINING  THE  AGE 
OF  A  SANDSTONE 

BY 

CHEMICAL  ANALYSIS, 

By  Dr.  T.  L.  PHIPSON,  F.C.S. 

A  paper  upon  this  subject  was  announced  to  be  read  by 
the  author  in  Sedtion  C,  but,  at  his  own  request,  it  is  held 
over  till  next  year,  in  order  that  a  greater  number  of 
analyses  of  sandstones  may  be  brought  forward  in  support 
of  his  views. 

The  examination  of  certain  specimens  of  red  sandstones 
belonging  to  different  geological  formations  (such  as  old 
red  sandstone  from  Hellensburg,  new  red  from  Carlisle 
and  Withwick,  near  Wolverhampton,  &c.),  led  him  to 
believe  that  it  may  be  possible  to  determine  the  particular 
strata  to  which  a  sandstone  belongs,  by  ascertaining  the 
nature  and  proportions  of  the  substances  which  it  yields  to 
boiling  hydrochloric  acid. 

A  few  analyses  of  various  English  sandstones  which  the 
author  has  made  appear  to  show  that 

1.  Tertiary  sandstones  yield  to  the  acid  principally  lime 
and  peroxide  of  iron. 

2.  New  red  sandstones  will  yield  peroxide  of  iron,  lime, 
and  magnesia,  and  the  latter  will  be  found  almost 

-  invariably  in  the  proportions  necessary  to  constitute 
dolomite. 

3.  The  sandstones  of  the  coal  measures  give  to  the 
hydrochloric  acid  a  very  notable  amount  of  protoxide 
of  iron  and  some  manganese,  as  well  as  lime  and  mag¬ 
nesia. 

4.  The  old  red  sandstones  give  peroxide  of  iron,  lime, 
and  magnesia,  but  the  lime  is  in  excess,  and  not  in  the 
proportion  to  form  dolomite. 

5.  In  the  older  sandstones,  talc,  or  silicate  of  mag¬ 
nesia  appears,  with  or  without  the  ingredients  above 
named. 


ON  THE  ELECTRO-DEPOSITION  OF  IRON. 


The  following  letter  from  M.  Klein  to  M.  Jacobi  will  be 
read  with  interest : — 

During  my  stay  in  Paris  last  summer,  you  wished  to 
draw  my  attention  to  the  galvanic  deposits  of  iron  shown 
by  M.  Feuquieres  at  the  Exhibition ;  you  showed  me 
several  specimens  presented  to  you  by  that  inventor,  as 
well  as  a  plate  of  galvanic  iron  produced  by  M.  Liet  as 
early  as  1846,  and  presented  to  the  Societe  d' Encourage¬ 
ment  d  Paris  by  M.  Welter,  and,  although  no  account  of 
his  method  has  been  published  by  M.  Feuquieres,  you 
were  desirous  of  encouraging  me  to  attempt  the  pro¬ 
duction  of  reguline  deposits  of  this  refradbory  metal. 
It  is  well  known  that  the  attempts  made  from  time  to 
time  in  various  quarters  to  produce  galvanic  deposits 
of  iron  of  a  certain  solidity  and  thickness,  have 
failed  until  now  ;  nevertheless,  the  above-mentioned 
specimen  of  1846,  and  the  recent  productions  of  M. 
Feuquieres,  seemed  to  me  to  prove  the  possibility  of  sub- 
mittingthis  metal  to  the  process  of  eledtro-deposition ;  and, 
with  the  aid  of  your  support  and  enlightened  counsels,  I 
hoped,  not  only  to  arrive  at  similar  results,  but  to  vanquish 
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all  those  obstacles  generally  considered  as  inherent  to  the 
galvanic  reduction  of  iron. 

The  scientific  interest  offered  by  this  new  development 
of  eledtro-metallurgy,  and  the  eminent  utility  of  its  conse¬ 
quent  application,  especially  to  the  arts  of  printing  and 
engraving,  led  to  the  commencement  of  my  attempts  in 
the  month  of  October,  last  year,  soon  after  my  return  to 
St.  Petersburg. 

The  specimens  which  I  have  now  the  honour  of  sub¬ 
mitting  to  your  notice,  consist  of — 1st,  a  tablet  of  iron. 
150  centimetres  square,  and  2  millimetres  thick  ;  2nd,  of 
several  medals ;  3rd,  of  a  medallion  composed  of  thirty- 
four  cameos,  and  13  centimetres  in  diameter  ;  4th,  of  a 
page  of  moveable  type  stereotyped  in  iron,  84  centimetres 
square,  and  the  block  of  a  drawing,  guillocheed  with 
the  most  delicate  strokes,  both  destined  for  the  typo¬ 
graphic  press  ;  several  prints  of  different  colours  taken 
from  these  blocks  are  subjoined.  These  specimens  will 
serve  to  show  the  successive  progressions  realised  since 
the  commencement  of  my  experiments.  You  will  perceive 
that  the  first  plate  and  the  first  medals  plated  by  me, 
present,  on  the  reverse  sides,  sundry  porosities  and  deep 
cavities,  penetrating  even,  in  some  places,  the  entire 
thickness  of  the  deposit ;  however,  these  cavities  may  also 
be  remarked  in  great  number  in  the  deposits  of  M. 
Fequieres.  In  my  more  recent  productions  these  cavities, 
which  probably  proceed  from  bubbles  of  gas,  have  dis¬ 
appeared,  and  the  reverse  sides  of  the  objedts  are  in  no 
way  inferior  to  those  of  deposits  of  copper  made  under  the 
most  favourable  conditions.  In  the  experiments  of  which 
I  now  have  the  honour  of  giving  you  an  account,  my 
starting  point  was  the  known  process  of  covering  engraved 
copper  plates  with  a  coating  of  steel,  which  is  quite 
successful  in  a  bath  composed  of  the  chlorides  of  ammonium 
and  iron,  to  which  I  added  a  minimum  quantity  of  glycerin. 
Nevertheless,  all  who  have  attempted  coating  with  steel 
must  have  observed,  when  endeavouring  to  give  greater 
thickness  to  a  very  thin  and  brilliant  layer  of  steel,  that 
the  surface  cracks,  and  the  deposit  detaches  itself  from  the 
cathode  in  very  brittle  spangles.  Other  baths,  compose'd 
in  a  uniform  manner,  and  capable  of  being  employed  under 
the  same  conditions,  must  therefore  be  used.  They  may 
be  classed  under  two  categories,  comprising  baths  com¬ 
posed  of  sulphate  of  iron,  and  sulphate  or  chloride  of 
ammonium.  I  first  prepared  three  baths,  according  to  the 
formula  Fe0,S03  +  Am0,S03  +  6H0,  differing  only  in  the 
manner  of  their  preparation.  The  first  bath  consisted  of 
a  concentrated  solution  of  crystals  of  the  double  salt, 
FeOjSO^T  Am0,S03  +  6H0,  before-mentioned  ;  the  second 
was  composed  of  an  admixture  of  the  concentrated  solu¬ 
tions  of  each  of  these  two  salts,  in  the  proportions  of  their 
equivalents  ;  the  third  bath,  which  distinguished  itself 
meritoriously  from  the  others,  was  obtained  by  taking  a 
solution  of  sulphate  of  iron,  precipitating  the  iron  by  car¬ 
bonate  of  ammonium,  and  dissolving  the  precipitate  in 
sulphuric  acid,  thus  avoiding  all  excess  of  acid.  For  the 
preparation  of  the  baths  in  the  second  category,  I  either 
mixed  solutions  of  chloride  of  ammonium  and  sulphate 
of  iron  in  the  proportions  of  their  equivalents,  or  I  dis¬ 
solved,  in  a  solution  of  sulphate  of  iron,  at  a  temperature 
of  about  150  Reaumur,  as  much  chloride  of  ammonium  as 
it  would  take.  All  these  baths  were  as  highly-concen¬ 
trated  and  as  neutral  as  possible. 

I  used,  for  an  anode,  plates  of  sheet  iron  presenting  a 
surface  nearly  eight  times  as  large  as  that  of  the  copper 
cathode.  Upon  the  employment  for  decomposition  of  one 
of  Daniel’s  cells,  there  were  formed  upon  all  the  cathodes 
in  the  course  of  24  hours,  irregular  deposits  full  of  cracks, 
which,  on  the  slightest  attempt  to  remove  them,  broke 
into  a  thousand  pieces. 

As  it  often  happens  that  solutions  of  sulphate  of  copper 
improve  by  use,  I  was  in  hope-s  that  ferruginous  solutions 
might  present  some  analogy  in  this  respedt  ;  I  therefore 
continued  the  experiments  for  some  days,  without,  how¬ 
ever,  obtaining  better  results.  By  employing,  according 
to  your  advice,  instead  of  one  cell  of  Daniel  to  each  of  the 
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five  decomposing  troughs,  four  much  weaker  Meidinger’s 
couples,  and  combining  them  successively  with  the  five 
decomposing  cells,  I  obtained  a  much  slighter  develop¬ 
ment  of  hydrogen  on  the  cathodes,  and  better/  results. 
Eventually,  though  the  appearance  of  the  deposits  still 
left  much  to  be  desired,  especially  those  formed  in  the 
bath  of  sal  ammoniac,  which,  from  their  great  porosity, 
almost  resembled  sponge,  those  formed  in  the  bath  con¬ 
taining  sulphate  of  ammonium,  showed  no  cracks,  but 
were  formed  in  brilliant  rays  pointing  upwards,  and  not 
completely  covering  the  copper  cathode.  In  former 
experiments  I  had  observed  that  deposits  of  this  nature 
ensued  from  the  employment  of  baths  accidentally  con¬ 
taining  an  excess  of  acid  ;  and  upon  examining  my  baths 
I  discovered  a  much  greater  acid  reaction  than  before. 
This  I  attributed  to  the  fad;  that  the  quantity  of  iron 
deposited  on  the  cathode  was  much  greater  than  that 
dissolved  from  the  anode.  It  was  therefore  necessary  to 
give  greater  solubility  to  the  anode,  and  as  this  result  was 
not  to  be  obtained  by  further  augmentation  of  its  surface, 
I  conceived  the  idea  of  plunging  a  plate  of  copper  into  the 
bath,  and  combining  it  with  the  iron  anode. 

The  reshit  of  this  combination  was  most  surprising;  not 
only  did  the  baths  in  the  first  category  become  re¬ 
neutralised  in  a  few  hours,  but  the  deposits  became  much 
smoother,  their  colour  a  dull  grey,  and  adhered  perfedly 
to  the  cathode  without  forming  bubbles,  or  cracking  in 
any  part.  Their  surfaces  remained  quite  smooth  during  the 
first  twenty-four  hours,  after  which  there  began  to  form, 
in  several  places,  the  charaderistic  cavities,  corresponding, 
so  to  speak,  with  those  mamillary  bubbles  so  often  seen  in 
e-ledro  deposits  of  copper  ;  these  cavities,  however,  seldom 
penetrated  the  entire  thickness  of  the  deposit.  Their 
produdion  is  curious,  and  can  only  be  attributed  to  an 
evolution  of  gas  on  the  surface  of  the  cathode,  to  which 
it  is  most  likely  that  they  become  so  firmly  attached  as 
to  prevent,  in  some  places,  the  formation  of  the  deposit. 
It  is  certain,  that  where  the  energy  of  the  current — that  is, 
the  force  of  the  current  divided  by  the  surface  of  the 
cathode — is  too  great,  these  vexatious  phenomena  occur 
most  frequently.  By  reducing  this  energy  so  as  to  render 
the  evolution  of  gas  imperceptible,  which  I  managed  by 
either  diminishing  the  concentration  of  the  bath,  or 
augmenting  the  resistance  of  the  solid  parts  of  the  circuit, 
the  formation  of  these  bubbles  entirely  disappeared.  Of 
this  you  may  convince  yourself,  by  examining,  with  a 
magnifying  glass  the  reverse  side  of  the  deposits  recently 
obtained.  It  should  be  remarked  that  the  baths  of  the 
second  category  give  very  good  results  when  the  anode 
employed  is  the  combination  of  copper  and  iron. 

I  ought  to  apologise  for  entering  into  such  minute 
details,  but  I  think  in  these  cases  that  an  account  of  the 
failures  is  quite  as  useful  as  that  of  the  successes  ;  with 
your  permission,  therefore,  I  will  add  some  further 
remarks  on  the  eleCtro-deposition  of  iron.  It  appears 
curious  to  me  that  the  formation  of  the  first  layer  of  these 
deposits  requires  currents  more  or  less  strong,  or  baths 
more  or  less  concentrated,  according  as  to  whether  the 
cathod®  which  is  to  receive  the  deposit  be  red  or  yellow 
copper,  lead,  type-metal,  or  black-leaded  gutta  percha. 
In  all  cases,  the  formation  of  a  smooth  deposit  of  iron 
necessitates  perfect  cleanliness  of  the  surface  of  the  cathode. 
Where  a  cathode  of  black-leaded  gutta  percha  is  used, 
the  deposit  forms  very  slowly,  and  the  required  uniformity 
is  often  wanting ;  it  is,  therefore,  preferable  to  cover 
moulds  of  this  kind  with  a  very  thin  coat  of  galvanic 
copper,  and,  after  well  rinsing  in  water,  to  transfer  them 
direCt  from  the  copper  bath  into  the  iron  bath  ;  the 
thin  coat  of  copper  maybe  easily  removed  by  a  soft  brush 
and  a  little  rotten-stone. 

Galvanic  iron,  when  first  taken  out  of  the  bath,  is  as 
bard  as  cast-steel,  and  very  brittle,  but  when  annealed  at 
a  temperature  of  dull  redness,  it  loses  much  of  its  harsh¬ 
ness  and  hardness  ;  when  further  annealed  to  red  heat,  it 
is  malleable,  and  may  be  engraved  as  easily  as  soft  steel. 

I  am  happy  to  say  that  when  made  under  favourable  con¬ 


ditions,  and  annealed  uniformly,  and  with  the  proper  pre¬ 
cautions,  eleCtro-deposits  are  not  subject  to  twist,  bend,  or 
blister.  There  is  no  contraction,  but,  on  the  contrary,  an 
almost  imperceptible  dilatation;  this  is  of  importance 
where  the  complete  similarity  of  blocks  is  required,  as 
their  dimensions  should  receive  no  sensible  alteration  on 
being  annealed.  I  propose,  at  some  future  time,  to  deter¬ 
mine  the  specific  gravity  of  this  iron  before  and  after 
annealing. 

It  appears  that  galvanic  iron  has  no  permanent  mag¬ 
netism,  but  will  receive  magnetism  like  soft  steel. — ■ 
[Bulletin  dc  la  Suciete  d' Encouragement ,  xv.,  288.) 


HARD  AND  UNYIELDING  CEMENTS. 

By  M.  SCHWARTZE. 


To  four  or  five  parts  of  clay,  thoroughly  dried  and  pul¬ 
verised,  add  two  parts  of  fine  iron  filings  free  from  oxide, 
one  part  of  peroxide  of  manganese,  one-half  of  sea  salt, 
and  one-half  of  borax.  Mingle  thoroughly  and  render  as 
fine  as  possible,  then  reduce  to  a  thick  paste  with  the 
necessary  quantity  of  water,  mixing  thoroughly  well. 
It  must  be  used  immediately.  After  application  it  should 
be  exposed  to  warmth,  gradually  increasing  almost  to 
white  heat.  This  cement  is  very  hard,  and  presents  com¬ 
plete  resistance  alike  to  red  heat  and  boiling  water. 

Another  Cement.' — -To  equal  parts  of  sifted  peroxide 
of  manganese  and  well  pulverised  zinc  white,  add  a 
sufficient  quantity  of  commercial  soluble  glass  to  form  a 
thin  paste.  This  mixture,  when  used  immediately,  forms 
a  cement  quite  equal  in  hardness  and  resistance  to  that 
obtained  by  the  first  method. — [Blatter far  Gewerbe). 


SCHOOLS  OF  CHEMISTRY. 


EXAMINING  BOARDS. 

UNIVERSITY  OF  LONDON. 

The  University  of  London  is  not  an  educating  body;  it 
simply  grants  degrees.  The  Matriculation  Examination 
includes  the  following  subjects  : — 

Heat — its  sources.  Expansion.  Thermometers — rela¬ 
tions  between  different  Scales  in  common  use.  Difference 
between  Temperature  and  Quantity  of  Heat.  Specific 
and  Latent  heat.  Calorimeters.  Liquefaction.  Ebulli¬ 
tion.  Evaporation.  Conduction.  ConveCtion.  Radiation.*- 

Chemistry  of  the  Non-Metallic  Elements,  including 
their  compounds  as  enumerated  below — their  chief  physical 
and  chemical  characters — their  preparation — and  their 
characteristic  tests. 

Oxygen, Hydrogen,  Carbon,  Nitrogen, Chlorine, Bromine, 
Iodine,  Fluorine,  .Sulphur,  Phosphorus,  Silicon. 

Combining  Proportions  by  weight  and  by  volume. 
General  nature  of  Acids,  Bases,  and  Salts.  Symbols  and 
Nomenclature. 

The  Atmosphere — its  constitution  •  effects  of  Animal 
and  Vegetable  life  upon  its  composition. 

Combustion.  Structure  and  properties  of  Flame. 
Nature  and  composition  of  ordinary  Fuel. 

Water. — Chemical  peculiarities  of  Natural  waters,  such, 
as  rain-water,  river-water,  spring-water,  sea-water. 

Carbonic  Acid.  Oxides  and  Acids  of  Nitrogen.  Am¬ 
monia.  Olefiant  Gas,  Marsh  Gas,  Sulphurous  and 
Sulphuric  Acids,  Sulphuretted  Hydrogen. 

Hydrochloric  Acid.  Phosphoric  Acid  and  Phosphu- 
retted  Hydrogen.  Silica. 
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DEGREE  OF  BACHELOR  OF  SCIENCE  (b.SC.). 

This  Degree  is  conferred  on  candidates  who  pass  a 
satisfactory  examination  in  Mathematics,  Mechanical  and 
Natural  Philosophy,  Botany,  and  Vegetable  Physiology, 
Zoology,  and  Chemistry. 

For  the  first  examination  of  the  Candidate,  a  knowledge 
of  Inorganic  Chemistry  only  is  necessary,  including  the 
following  subjects  : —  / 

Matter — simple  and  compound. 

Elementary  bodies  classed.  Metallic  and  Non-Metallic 
bodies. 

Chemical  Combination  and  Mechanical  Mixture.  Solu¬ 
tion. 

Outlines  of  Crystallography.  Isomorphism.  Dimor¬ 
phism.  Allotropic  conditions  of  matter.  Chemical  Affinity. 
Laws  of  Combination  by  weight  and  by  volume,  as  deduced 
from  the  history  of  the  individual  elements.  Equivalent 
Numbers.  Equivalent  Volumes.  Symbolical  Notation, 
including  questions  on  the  Unitary  System.  Formulae. 
Nomenclature. 

Chemical  Actions  produced  under  the  influence  of  Heat. 
Nature  of  Combustion.  Structure  and  properties  of  Flame. 
Principles  of  Illumination.  Chemical  aCtion  of  Light. 
Photography. 

Oxygen.  Ozone. 

Hydrogen.  Water. 

Nitrogen.  Chemical  Constitution  of  the  Atmosphere. 
Diffusion  of  Gases.  The  Oxides  of  Nitrogen  ;  Nitric  Acid. 
Ammonia. 

Chlorine,  Bromine,  and  Iodine.  Their  compounds  with 
Oxygen  and  Hydrogen.  Theory  of  Bleaching. 

Fluorine  and  Hydrofluoric  Acid. 

Sulphur.  Sulphurous  Acid.  Manufacture  and  Chemical 
applications  of  Sulphuric  Acid.  Other  Oxygen  compounds 
of  Sulphur.  Sulphuretted  Hydrogen. 

Phosphorus.  Oxygen  and  Hydrogen  compounds  of 
Phosphorus.  Theory  of  Acids.  Monobasic,  Dibasic,  and 
Tribasic  Acids. 

Carbon.  Carbonic  Oxide  and  Carbonic  Acid.  The 
principal  Hydrogen  compounds  of  Carbon.  Manufacture 
of  Coal  Gas. 

Silicon  and  Boron,  Their  compounds  with  the  elements 
previously  enumerated. 

Metals.  Characters  of  metals  as  a  Class.  Metal¬ 
lurgical  Processes.  Alloys.  Classification  of  the  Metals. 

Potassium.  Nitre.  Gunpowder.  Theory  of  the  action 
of  Gunpowder. 

Sodium.  Manufacture  of  Carbonate  of  Soda. 

Barium.  Strontium.  Calcium.  Mortars.  Cements. 
Magnesium.  Aluminum.  Glass.  Porcelain. 
Manganese.  Iron.  Composition  and  properties  of  Cast 
Iron,  Wrought  Iron,  and  Steel.  Chromium. 

Cobalt.  Nickel.  Zinc.  Cadmium. 

Lead.  Manufacture  of  White  Lead. 

Copper.  Mercury.  Bismuth.  Tin.  Arsenic.  Antimony. 
Silver.  Gold.  Platinum. 

Principal  compounds  of  the  Metals  with  the  Non- 
Metallic  elements.  Theory  of  Salts. 

Principles  of  Mineral  Analysis. 

Principles  of  Electro-Chemistry. 

In  the  Examination  for  Honours,  the  Candidate,  being 
not  more  than  twenty-two  years  of  age,  who  shall  most 
distinguish  himselfin  Chemistry  and  Natural  Philosophy, 
shall  receive  an  Exhibition  of  Forty  pounds  per  annum 
for  the  next  two  years. 

SECOND  B.SC.  EXAMINATION. 

This  examination  embraces  Organic  Chemistry,  includ¬ 
ing  the  following  subjects: — 

Ultimate  analysis  of  Organic  bodies.  Calculation  of 
Empirical  Formula;.  Methods  of  controlling  Empirical 
Formulae.  Determination  of  the  Equivalents  of  organic 
acids  and  bases  ;  examination  of  produ<5ts  of  Decompo¬ 
sition  ;  determination  of  the  Vapour-density  of  volatile 
bodies. 


Law  of  Substitution.  Compound  Radicals.  Plomologous 
Series. 

The  Chemical  history  of  the  Cyanogen  group.  Cyanogen. 
Hydrocyanic  Acid.  Cyanic  Acid  and  Urea.  Fulminates. 
Cyanuric  Acid.  Sulphocyanic  Acid.  Chlorides  of  Cya¬ 
nogen.  Uric  Acid. 

Amylaceous  and  Saccharine  substances.  Fermentation. 
Alcohol,  Wine,  Beer,  Bread,  &c. 

Homologues  of  Alcohol.  Ethers,  simple  and  mixed. 
Oxidation  of  Alcohol.  Aldehyde  and  Acetic  Acid  and 
their  homologues.  Anhydrides,  simple  and  mixed.  Com¬ 
pound  Ethers. 

Diatomic  Alcohols  and  their  Acids.  Glycol  and  Oxalic 
Acid  and  their  homologues. 

Triatomic  Alcohols.  Glycerine.  Fatty  and  Oily  bodies. 
Saponification. 

Vegetable  acids — the  principal. 

Ammonia  and  its  derivatives.  Ammonium  and  Ammo- 
niacal  Salts.  Amides  and  Amines:  their  Classification. 
The  chief  natural  Organic  Bases. 

Colouring  Matters.  Indigo  and  its  derivatives.  Prin¬ 
ciples  of  Dyeing. 

The  chief  constituents  of  the  Vegetable  organism. 
Cellulose.  Vegetable  Fibrin.  Albumin,  Casein,  Glutin, &c. 

The  chief  constituents  of  the  Animal  organism.  Animal 
Fibrin,  Albumin,  Casein,  Gelatin.  Blood,  Milk,  Bile, 
Urine,  &c. 

Decay,  Putrefaction.  Destructive  Distillation. 

The  Chemical  principles  of  the  process  of  Nutrition 
and  of  Respiration  in  Plants  and  Animals. 

The  Candidate,  not  more  than  twenty-three  years  of 
age,  who,  in  the  Examination  for  Honours,  shall  most 
distinguish  himself  in'Chemistry,  shall  receive  Fifty  pounds 
per  annum  for  the  next  two  years,  with  the  title  of 
University  Scholar. 

D.SC.  EXAMINATION. 

Candidates  are  not  admitted  to  this  Examination  until 
after  the  expiration  of  two  Academical  years  from  the  time 
of  their  obtaining  the  degree  of  B.Sc.  Chemical  Candi¬ 
dates  can  be  examined  either  in  Inorganic  or  Organic 
Chemistry.  A  Certificate  under  the  seal  of  the  University, 
and  signed  by  the  Chancellor,  shall  be  delivered  at  the 
Public  Presentation  for  Degrees  to  each  Candidate  who 
has  passed. 

:  EXAMINATIONS  IN  CONNEXION  WITH  THE 
’  DEPARTMENT  OF  SCIENCE  AND  ART,  SOUTH 
KENSINGTON. 

A  sum  of  money  is  voted  annually  by  Parliament  for 
scientific  instruction  in  the  United  Kingdom. 

This  sum  is  administered  by  the  Science  and  Art 
Department. 

The  objedt  of  the  grant  is  to  promote  instruction  in 
Science,  especially  among  the  industrial  classes,  by  afford¬ 
ing  a  limited  and  partial  aid  or  stimulus  towards  the 
founding  and  maintenance  of  Science  schools  and  classes. 

The  following  are  among  the  Sciences  towards  instruc¬ 
tion  in  which  aid  is  given: — Acoustics,  Light,  Heat, 
Magnetism  and  Electricity,  Inorganic  Chemistry,  Organic 
Chemistry,  Geology,  Mineralogy,  Mining,  Metallurgy. 

The  assistance  granted  by  the  Science  and  Art  Depart¬ 
ment  is  in  the  form  of — 1.  Public  Examinations,  in  which 
Queen’s  Medals  and  Queen’s  Prizes  are  awarded,  held  at 
all  places  complying  with  certain  conditions.  2.  Pay¬ 
ments  on  results  to  teachers.  3.  Scholarships  and  Exhi¬ 
bitions.  4.  Building  Grants.  5.  Grants  towards  the 
purchase  of  apparatus,  &c. 

Examinations  in  all  the  before-mentioned  Sciences  are 
held  annually  about  May,  through  the  agency  of  the  Local 
Committee  (which  must  consist  of  not  less  than  fiv« 
well  known  responsible  persons)  in  any  place  in  the 
United  Kingdom  which  complies  with  the  requisite  con¬ 
ditions.  The  Examinations  are  of  two  kinds,  but  held  on 
the  same  evening  and  conducted  by  the  same  committee. 
a.  The  class  examinations  for  students  under  instruction 
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in  Science  Classes,  whether  taught  by  teachers  qualified 
to  earn  payments  on  results  or  not.  b.  The  honours 
examination,  of  a  highly  advanced  character. 

The  class  examination  is  of  two  grades  or  stages  ;  the 
first  stage  or  elementary  examination,  and  the  second 
stage  or  advanced  examination. 

Application  for  examination  must  be  made  before  the 
end  of  March,  stating  the  number  of  persons  and  the 
subject  or  subjects  in  which  they  are  to  be  examined. 

At  the  May  class  examinations  the  grades  of  success 
are  in  the”first  stage  or  elementary  paper,  first,  second, 
and  third  class  ;  and  in  the  second  stage  or  advanced 
paper,  first  and  second  class.  For  the  third  or  lowest 
class  the  standard  of  attainment  is  only  such  as  will 
justify  the  Examiner  in  reporting  that  the  instruction,  has 
been  sound,  and  that  the  students  have  benefited  by  it. 
The  standard  may  be  raised  from  year  to  year. 

To  all  successful  students  are  given  printed  lists  of 
results  showing  their  position.  To  the  first  class  in  both 
stages  Queen’s  Prizes  are  given,  consisting  of  Books  or 
Instruments,  chosen  by  the  Candidates  from  lists  fur¬ 
nished  for  that  purpose. 

Four  medals,  one  gold,  one  silver,  and  two  bronze, 
are  given  in  each  subject  for  competition  among 
the  bond  fide  students  of  Science  Classes  who  either  come 
within  the  category  of  persons  on  account  of  whom  pay¬ 
ments  can  be  earned,  or  who  are  under  seventeen  years  of 
age.  The  Payments  on  Results  are  made  either  directly 
to  teachers  or  to  the  committee  or  managers  of  the  school. 
Persons  are  qualified  to  earn  payments  who  have— 
a.  obtained  certificates  as  teachers  in  any  of  the  before- 
mentioned  sciences  according  to  the  rules  in  force  previous 
to  January,  1867;  or,  b,  obtained  a  First  or  Second  Class 
at  the  May  examination  since  that  date  ;  or,  c,  who  have 
taken  honours  at  the  May  examination. 

No  payments  are  made  to  a  teacher  on  account  of 
instruction  given  in  subjects  in  which  he  is  not  so 
qualified. 

The  student  must  have  received  25  lessons  at  least  from 
the  teacher  or  teachers  in  each  subject  in  which  payment 
is  claimed  since  the  last  examination,  each  lesson  being 
an  attendance  at  a  meeting  of  the  school  of  at  least  three- 
quarters  of  an  hour’s  duration  on  a  separate  day. 

There  are  two  Scholarships  provided- — the  Elementary 
School  and  the  Science  and  Art  Scholarships.  In  both 
cases  the  scholar  must  be  from  12  to  16  years  of  age  and 
must  have  passed  in  a  branch  of  science  at  the  May 
examination. 

Building  Grants  for  New  Schools  may  be  made  at  a 
rate  not  exceeding  2s.  6d.  per  square  foot  of  internal  area, 
up  to  a  maximum  of  ^500  for  any  one  school,  under 
certain  conditions. 

A  grant  towards  the  purchase  of  apparatus,  diagrams, 
&c.,  of  50  per  cent  on  the  cost  of  them,  is  made  to  Science 
Schools  and  Classes  in  Mechanics’  and  similar  institutions 
with  a  properly  constituted  committee. 

Science  teachers  who  have  taught  two  years  con¬ 
secutively,  and  passed  not  less  than  thirty  srudents  each 
year,  are  allowed  second  class  railway  fare  and  £3  towards 
their  expenses  while  living  in  London  for  the  purpose  of 
visiting  the  South  Kensington  Museum  and  other  Metro¬ 
politan  institutions,  in  order  that  they  may  acquire  for 
the  benefit  of  their  students  a  knowledge  of  the  latest 
progress  in  those  educational  subjects  which  affeCt  the 
schools,  on  condition  that  they  remain  there  five  days  at 
least. 

The  fifteenth  Report  of  the  Science  and  Art  Department 
gives  the  following  information  : — - 

The  system  of  Science  and  Art  instruction  has  reached 
10,230  individuals  in  Science,  and  105,529  individuals  in 
Art.  The  Students  at  the  School  of  Naval  Architecture 
numbered  44,  at  the  School  of  Mines  13  regular  and  102 
occasional,  and  at  the  College  of  Chemistry  121.  At  the 
evening  lectures  there  was  a  total  attendance  of  2,207. 

At  the  Royal  College  of  Science  for  Ireland  there  were 
35  individual  students  ;  4,958  persons  attended  the  various 


courses  of  lectures  which  were  delivered  during  the  3'eai 
in  connection  with  the  Department  in  Dublin  ;  and  a 
course  of  leCtures  at  the  Edinburgh  Museum  of  Science 
and  Art  was  attended  by  790  persons. 

The  total  number  of  persons,  therefore,  who  have  re¬ 
ceived  direCt  instruction  as  students,  or  by  means  of 
leCtures,  in  connection  with  the  Science  and  Art  Depart¬ 
ment,  is  about  123,500,  being  an  increase  of  over  10,000, 
or  nearly  9  per  cent  on  1866,  when  the  numbers  were 
about  113,000. 

The  attendance  at  the  museums  and  collections  under 
the  superintendence  of  the  Department  in  London, 
Dublin,  and  Edinburgh  has  been  1,305,374,  showing  a 
total  increase  of  152,374.  or  13-2  per  cent  on  the  numbers 
of  the  preceding  year,  which  were  1,153,091. 

The  attendance  at  the  Educational  and  Art  Libraries, 
and  at  the  library  of  the  Royal  Dublin  Society,  shows  a 
satisfactory  progress.  The  numbers  in  1867  were  32,665, 
or  5,392  more  than  in  the  preceding  year. 

The  returns  received  of  the  number  of  visitors  at  various 
local  exhibitions  to  which  objects  of  art  were  contributed 
from  the  Art  Museum  show  an  attendance  of  upwards  of 
62,000  persons. 

The  expenditure  of  the  Department  during  the  financial 
year  1866-7,  exclusive  of  the  cost  of  the  geological  survey, 
was  ^152,856  18s.  id.,  while  in  1867-8  it  was  ^179,950 
6s.  id.,  showing  an  increase  of  ^27,093  8s. 

UNIVERSITY  COLLEGE. 

Winter  Term. 

Chemistry . — Professor  Williamson,  Ph.D.,  F.R.S. 

Daily,  except  Saturday,  from  11  till  12  a.m. 

Fee  for  a  Half  Course,  £3  3s.;  for  the  Whole  Course, 
£6  6s. ;  Perpetual,  £g  gs.  ;  for  the  Organic  Course  alone, 
£2  2S. 

The  First  Half  of  the  Course  to  Christmas  includes  those 
parts  of  Chemistry  which  are  required  for  the  Matricula¬ 
tion  Examination  of  the  University  of  London. 

The  following  order  of  subjects  is  adopted  in  it  : — 

Heat. — Instruments  for  Measuring  Temperature.  De¬ 
compositions  produced  by  Heat.  Expansion.  Tension  of 
Vapours.  Conduction.  ConveCtion.  Calorimeters.  Spe¬ 
cific  Heat.  Latent  Heat.  Evolution  of  Heat  by  Chemical 
Action,  and  by  Mechanical  Action.  Mechanical  equivalent 
of  Heat. 

Light. — Photometry.  RefraCtion  and  Dispersion  of 
Light.  Study  of  SpeCtrum.  Heat  Rays.  Chemical  Rays. 
Construction  of  common  Optical  Instruments.  Double 
RefraCtion.  Polarisation.  Chemical  Applications  of 
phenomena  of  Polarisation.  Combinations  and  Decom¬ 
positions  produced  by  Light  and  ACtinic  Rays.  -  Photo- 
graphy. 

Electricity  and  Magnetism. — Simple  Magnetic  Instru¬ 
ments.  Magnetic  and  Diamagnetic  Bodies.  Ele&rical 
Machine,  EleCtrophorus,  &c.  Positive  and  Negative 
Electricity.  Electrometers.  Conduction.  Induction. 
Leyden-jars,  &c.  Discovery  of  Galvanism.  Various 
forms  of  Battery.  Study  of  the  Chemical  Action  of 
Galvanic  Batteries.  Galvanometers.  Heating  EffeCts  of 
Battery  in  relation  to  Chemical  ACtion.  Thermo-Elec¬ 
tricity.  Rheostat,  &c. 

Oxygen. — Theory  of  Combustion.  Hydrogen.  Nitro¬ 
gen.  Composition  and  Chief  Changes  of  the  Atmosphere. 
Carbon,  Chlorine,  Bromine,  Iodine,  and  Fluorine.  Sulphur, 
&c.  Phosphorus.  Boron.  Silicon, 

The  chief  compounds  of  these  non-metallic  elements 
among  themselves  are  studied  in  relation  to  their  pro¬ 
duction,  properties,  and  decompositions.  The  proportions 
by  weight  and  by  volume  in  which  they  combine  are 
explained  and  illustrated  in  connection  with  the  atomic 
theory. 

The  Second  Half  of  the  Course,  extending  from  January 
to  March,  includes  the  following  subjects  : — 

Preparation  and  Properties  of  the  Chief  Metals, 
including  their  Characteristic  Reactions  and  most  im- 
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portant  Salts.  Detection  of  Metallic  Poisons.  Quantita¬ 
tive  Estimation  of  Metals.  Principles  of  Classification. 
Monatomic,  Diatomic  Metals,  &c. 

A  weekly  vivci  voce  examination  is  held  during  the  First 
Half  Course  and  the  commencement  of  the  Second  Half 
Course. 

Organic  Chemistry . 

This  commences  in  the  second  week  in  February,  and 
occupies  five  LeCtures  weekly  till  about  the  end  of 
March.  It  includes  a  study  of  the  Characteristics  and 
Metamorphoses  of  the  chief  Organic  Acids,  Bases, 
Alcohols,  Ethers,  Colouring  Matters,  &c.  Methods  of 
Ultimate  and  Proximate  Analysis.  Determination  of 
Molecular  Weights.  Theory  of  Types  ;  of  Compound 
Radicals.  Phenomena  of  Fermentation,  &c. 

Summer  Term. 

Practical  Chemistry. —  Professor  Williamson,  Ph.D., 
F.R.S. 

I.  Elementary  Course. 

About  Forty  Lessons  of  one  hour  each,  on  Tuesday, 
Wednesday,  Thursday,  and  Friday,  from  n  to  12,  com¬ 
mencing  in  the  first  week  of  May.  Students  are  taught 
the  construction  and  use  of  apparatus  for  the  preparation 
of  the  most  important  gases,  acids,  &c.  The  character¬ 
istic  tests  for  the  presence  of  the  common  acids  and 
bases,  including  the  chief  metallic  and  other  poisons. 
Also  the  processes  for  separating  these  bodies  from  one 
another. 

Solutions  are  frequently  given  in  the  class  for  investiga¬ 
tion. 

The  first  six  weeks  of  the  Course  are  occupied  by  the 
study  of  the  chief  non-metallic  elements  and  their  simple 
compounds.  Metallic  salts,  &c.,  are  subsequently  studied. 

Fee  for  the  Course,  £y  4s.,  including  the  cost  of 
materials  and  apparatus. 

II.  Senior  Course. 

About  Ten  Lessons,  of  two  hours  each’  on  Mondays, 
from  10  to  12,  commencing  in  the  first  week  in  May. 
The  Course  includes  tests  f®r  fixed  and  volatile  organic 
acids,  nitrogenised  acids,  sugars,  glycerine,  &c.,  organic 
bases  and  alkaloids,  constituents  of  blood,  milk,  urine, 
&c. 

Volumetric  methods  of  quantitative  analysis  of  acids, 
alkalies,  urea,  prussic  acid,  iron,  &c.,  are  practised. 

Fee  for  the  Course,  £2.  2s.,  including  cost  of  materials 
and  apparatus. 

III.  Summer  Matriculation  Course. 

Professor  Williamson,  F.R.S.,  assisted  by  Mr.  F.  S. 
Barff,  M.A.,  F.C.S. 

This  Course  includes  those  parts  of  Chemistry  which 
are  required  for  the  Matriculation  Examination  of  the 
University  of  London. 

The  Course  consists  of  about  Twenty  Lessons  in 
Practical  Chemistry,  and  of  an  equal  number  of  oral 
lessons.  The  practical  lessons  include  the  preparation 
of  the  common  gases  and  acids,  &c.,  and  the  study  of 
their  characteristic  properties  in  relation  to  the  elementary 
laws  of  combination. 

The  other  lesssons  are  chiefly  devoted  to  those  parts 
of  the  subjedt  which  require  fuller  oral  explanation  than 
is  given  in  the  practical  lessons.  They  include  numerous 
exercises  and  questions,  to  which  answers  in  writing  are 
given  by  the  Students.  These  Lessons  will  begin  on 
Wednesday,  April  8th,  at  11  a.m. 

The  Class  will  meet  on  the  first  five  week  days,  from 
11  to  12;  and  some  other  meetings  will  be  announced 
when  the  Class  has  assembled. 

Fee  for  the  Class,  £4.  4s.,  including  cost  of  materials 
and  apparatus. 

Analytical  and  Practical  Chemistry. 

Birkbcck  Laboratory. 

The  instruction  in  the  laboratory  is  intended  for  beginners 
as  well  as  for  more  advanced  students.  It  includes 


practice  in  the  construction  and  use  of  apparatus  for 
preparing  the  common  gases,  acids,  bases,  salts,  &c. 

Study  of  the  qualitative  methods  of  detecting  and 
separating  mineral  or  organic  bodies  from  one  another. 
Also  quantitative  analysis  in  the  wet  way,  organic 
analyses,  vapour  densities,  &c.  Instruction  in  gas 
analysis. 

More  advanced  students  are  instructed  In  the  methods 
of  original  research,  especially  in  organic  chemistry. 

When  accompanied  or  preceded  by  attendance  on  the 
leCtures  on  Chemistry,  the  Laboratory  Course  qualifies 
Students  in  the  application  of  Chemistry  to  the  Manu¬ 
facturing  Arts,  Metallurgy,  Medicine,  or  Agriculture,  &c. 
Instruction  is  given  in  the  principles  and  processes  of  gas- 
analysis. 

The  Laboratory  and  offices  are  fitted  up  completely  with 
the  most  improved  apparatus  and  utensils  for  experimental 
research,  both  for  beginners  and  advanced  Students. 
They  are  open  daily  from  g  am.  to  4  p.m.,  from  the 
3rd  of  October  until  the  end  of  July,  with  a  short 
recess  at  Christmas  and  Easter.  Saturday,  from  g  to  2. 

Fee  for  the  Session,  25  guineas  ;  six  months,  18  guineas ; 
three  months,  10  guineas  ;  one  month,  4  guineas  ;  ex¬ 
clusive  of  the  expense  of  materials.  A  deduction  of  about 
40  per  cent  is  made  for  Students  who  can  attend  only 
three  fixed  days  per  week. 

Evening  Classes. 

Elementary  Chemistry — Theoretical  and  Practical. 

Professor  Williamson,  F.R.S.  Monday,  from  7^0  to 
g.30. 

A  Course  of  Twenty  Lessons,  of  two  hours  each,  in 
the  Michaelmas  and  Lent  Terms. 

The  elements  of  Chemistry  are  explained  to  the  Class, 
and  the  experiments  illustrating  the  subject  are  performed 
by  the  Students. 

The  subject  will  be  the  common  non-metallic  elements 
and  the  common  metals,  their  compounds  and  chief 
properties,  and  the  best  methods  of  distinguishing  and 
separating  them. 

All  the  experiments  and  analyses  are  repeated  by  each 
Student,  or  by  not  more  than  two  Students  jointly. 

Fee,  including  the  cost  of  materials,  &c.,  £2  2s.  per 
Term. 


CHEMICAL  LECTURES. 


ROYAL  SCHOOL  OF  MINES  AND  COLLEGE  OF 

CHEMISTRY. 

Chemistry. — Professor  Dr.  E.  Frankland,  F.R.S. 

The  instruction  in  Chemical  Science  embraces  : — 

1.  A  Course  of  LeCtures  on  Experimental  Chemistry 
with  special  reference  to  the  applications  of  Chemistry 
in  the  Arts  and  Manufactures. 

2.  A  systematic  Laboratory  Course  for  the  Practice  of 
Chemical  Analysis. 

Chemical  Lectures. — The  Course  consists  of  Forty 
LeCtures  on  Mineral  Chemistry  and  Thirty  LeCtures  on 
Organic  Chemistry. 

The  LeCtures  are  delivered  at  the  Royal  College  of 
Chemistry,  Oxford  Street. 

Chemical  Laboratory . — The  general  Laboratory  for 
instruction  in  chemical  manipulation,  in  qualitative  and 
quantitative  analysis,  and  in  the  method  of  performing 
chemical  researches,  is  under  the  direction  of  Dr.  Frank¬ 
land.  The  Royal  College  of  Chemistry  having  become 
the  property  of  the  Government,  its  Laboratories  are  used 
for  the  instruction  of  the  pupils  of  the  Royal  School  oi 
Mines. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each,  commencing  in  the  first  weeks  of  October, 
January,  and  April  respectively.  The  Laboratory  hours 
are  from  10  a.m.  to  5  p.m.,  with  the  exception  of  Satur¬ 
days,  when  the  Laboratory  closes  at  two  o’clock. 
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Each  Laboratory  Student  works  independently,  there 
being  no  classes.  All  operations  are  superintended  by  the 
Professor  and  his  Assistants.  A  table  with  drawers,  cup¬ 
boards.  and  shelves,  is  appropriated  to  every  pupil.  The 
Institution  supplies  gas,  fuel,  and  reagents.  The  larger 
and  more  expensive  instruments  of  the  Laboratory,  such 
as  air-pumps,  thermometers,  barometers,  condensers,  &c., 
may  be  used  by  the  students,  who  are  held  responsible  for 
their  safety.  The  students  have  to  provide  themselves 
only  with  the  apparatus  specified  in  the  Laboratory 
regulations.  More  advanced  students  engaged  in  private 
researches  have  to  supply  themselves  with  such  materials 
as  are  not  included  amongst  the  ordinary  reagents  of  the 
Laboratory. 

Metallurgy. — Professor  :  Dr.  Percy,  F.R.S. 

The  course  of  instruction  in  Metallurgy  consists  of 
Lectures  and  Laboratory  practice. 

The  object  of  the  Lectures  is  the  communication  of 
such  instruction  as  the  student  may  be  able  to  apply  to 
the  greatest  practical  advantage,  when  he  may  be 
subsequently  engaged  in  conducting  any  metallurgical 
process. 

This  Laboratory  is  conducted  by  Mr.  R.  Smith,  under 
the  direction  of  Dr.  Percy,  and  is  devoted  to  practical 
instruction  in  Metallurgy.  The  nature  of  this  instruction 
will  be  adapted  to  the  special  requirements  of  the  student. 
It  comprises  : — Assaying  in  all  its  branches,  especially 
of  the  more  important  metals,  such  as  iron,  copper,  lead, 
tin,  alloys  of  silver  and  gold,  &c.  ;  and  the  examination  of 
ores  and  metallurgical  products. 

The  charge  for  instruction  in  the  Metallurgical  Labora¬ 
tory  is  ^15  for  three  months,  £12  for  two  months,  and 
£7  for  one  month. 

Evening  Lectures. — This  year  they  will  consist  of  two 
courses,  and  will  be  of  so  strictly  educational  a  character 
as  to  meet  the  wants  of  the  training  masters  who  desire 
to  profit  by  the  Science  Minute  of  the  Lords  of  the  Com¬ 
mittee  ot  Council  on  Education.  The  subjects  and  order 
of  succession  of  the  courses  will  be — Chemistry,  Physics. 

KING’S  COLLEGE. 

Professor  of  Chemistry — W.  A.  Miller,  M.D.  V.P.R.S. 

Professor  of  Practical  Chemistry  - — C.  L.  Bloxam. 

Demonstrator — J.  T.  Bottomley,  M.A. 

Students  of  the  first  and  second  years  are  admitted  to 
the  Course  of  Theoretical  and  Applied  Chemistry.  The 
Course  commences  with  a  view  of  the  forces  which  concur 
to  the  production  of  Chemical  Phenomena,  after  which 
the  laws  of  Chemical  Attraction  are  discussed,  and  the 
Non-metallic  Elements  and  their  principal  Compounds 
are  described. 

The  metals  and  their  principal  compounds  are  next 
examined,  care  being  taken  to  point  out  the  applications 
of  the  Science  to  the  Arts,  and  the  processes  of  the  different 
Manufactures,  of  Metallurgy,  and  of  Domestic  Economy, 
are  explained  and  illustrated. 

Examination  of  the  Class,  both  viva  voce  and  by  written 
papers,  are  held  at  intervals  during  the  course  at  the  usual 
LeCture  hour.  Dr.  Miller  has  published  a  work  on 
Chemistry,  which  is  used  as  a  text-book  by  the  Class. 

Third  Year. — Students  who  have  completed  six  Terms 
in  this  department  are  admitted  to  a  Course  of  “  Practical 
Chemistry,”  consisting  of  twelve  Demonstrations  in  each 
term  ;  and  they  go  through  a  course  of  Manipulation  in 
the  most  important  operations  of  Chemistry,  including  the 
first  steps  of  Analysis. 

Any  Student  of  this  department  may  be  admitted  to 
this  Class  at  any  period  of  his  study,  on  payment  of  an 
extra  fee. 

Experimental  and  Analytical  Chemistry  in  the  Laboratory. 

- — I  he  objeCl  of  this  Class  is  to  afford  to  Students  who  are 
desirous  of  acquiring  a  knowledge  of  analysis,  or  of 
prosecuting  original  research,  an  opportunity  of  doing  so 
under  the  superintendence  of  the  Professor  and  Demon¬ 
strator ;  Students  may  enter,  upon  payment  of  the  extra  i 
fees,  at  any  time  except  during  the  vacation,  and  for  a 


period  of  one,  three,  six,  or  nine  months,  as  may  best  suit 
their  convenience.  The  Laboratory  hours  are  from  ten 
till  four  daily,  except  Saturday,  on  which  day  the  hours 
are  from  ten  till  one. 

In  addition  to  the  Laboratory  Fee,  each  Student  defrays 
the  expenses  of  his  own  experiments.  The  amount  of  this 
expense,  which  is  comparatively  trifling,  is  entirely  under 
his  own  control. 

EVENING  CLASSES. 

Classes  for  Evening  Instruction  are  held  at  King’s 
College  from  October  to  March,  and  during  April,  May, 
and  June. 

The  Classes  include  one  for  the  Elements  of  Chemistry 
and  one  for  Practical  Chemistry. 

The  fee  for  the  former  is  £1  ns.  6d.  ;  for  the  latter 
£2  2s.  The  Classes  meet  twice  a  week. 


LECTURES  AT  LONDON  MEDICAL 

SCHOOLS. 


ST.  BARTHOLOMEW’S  HOSPITAL  &  MEDICAL 

COLLEGE. 

WINTER  SESSION. 

Lecturer — William  Odling,  M.B.  Lond.,  F.R.S.,  Fellow 
of  the  Royal  College  of  Physicians,  Fullerian  Professor 
of  Chemistry  at  the  Royal  Institution.  Monday,  Wednes- 
day,  and  F'riday,  at  10  a.m. 

SUMMER  SESSION. 

Practical  Chemistry — Hr.  Odling,  F.R.S. 

CHARING-CROSS  PIOSPITAL  AND  COLLEGE. 

WINTER  SESSION. 

Lecturer. — Mr.  C.  W.  Heaton,  F.C.S.  Monday,  Wed¬ 
nesday,  and  Friday,  at  ten.  One  session  £5  5s. 

The  Laboratory  is  open  daily. 

SUMMER  SESSION. 

Practical  Chemistry .— Mn  Fleaton,  F.C.S.  Monday, 
Wednesday,  and  Friday.  One  session,  £2  2s. 

ST.  GEORGE’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  FI.  M.  Noad,  F.R.S.  Tuesday,  Thurs¬ 
day,  and  Saturday,  at  half-past  eleven.  One  course,  £6  6s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Noad,  F.R.S.  Daily,  at  ten. 
One  course,  including  the  use  of  apparatus  and  materials, 
£4  4s- 

GUY’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  Alfred  Taylor.  Tuesday,  Thursday,  and 
Saturday,  at  eleven.  One  course,  £y  4s. 

SUMMER  SESSION. 

Practical  Chemistry .- — Dr.  Stevenson.  Monday,  Wed¬ 

nesday,  and  Friday,  from  ten  to  one.  One  course,  £4.  4s.' 

LONDON  HOSPITAL. 

Lecturer  on  Chemistry . — Dr.  Lethejiy,  M.A.,  See. 

ST.  MARY’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  Russell,  F.C.S.  Monday,  Tuesday, 
Thursday,  and  Friday,  at  10.15. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Russell,  F.C.S.  Tuesday, 
Thursday,  and  Saturday,  from  11.30  to  1  p.m.  One 
session,  £3  3s. 

MIDDLESEX  HOSPITAL. 

WINTER  SESSION. 

Lecturers. — Mr.  Taylor  and  Mr.  Heisch.  Monday, 
Wednesday,  Friday,  and  Saturday,  at  eleven.  One 
session,  £b  6s. 
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SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Taylor  and  Mr.  Heisch. 
Monday,  Wednesday,  and  Friday,  at  eleven.  One 
session,  £3  3s. 

ST.  THOMAS’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer — Dr.  A.  J.  Bernays.  Tuesday,  Thursday,  and 
Saturday,  at  eleven. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  A.  J.  Bernays.  Tuesday  and 
Thursday,  ten  to  twelve  ;  Friday,  eleven  ;  Saturday,  ten 
to  one. 

WESTMINSTER  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  A.  Dupre,  F.C.S.  Tuesday  and  Thurs¬ 
day,  at  three,  p.m.;  Friday  at  10.30  a.m.  One  course, 

75  5s* 

SUMMER  SESSION. 

Practical  Chemistry . — Dr.  A.  Dupre,  F.C.S.  Tuesday 
and  Thursday,  at  10.30  a.m.  One  course  £2  2s. 


PHARMACEUTICAL  SOCIETY  OF  GREAT 
BRITAIN,  17,  BLOOMSBURY  SQUARE,  W.C. 

School  of  Pharmacy.  The  session  (1868-g)  will  com¬ 
mence  on  Thursday,  October  1st,  and  extend  to  the  end 
of  July. 

LECTURES  ON  CHEMISTRY  AND  PHARMACY,  BY  DR.  REDWOOD. 

These  Lectures  will  be  delivered  on  Monday,  Tuesday, 
and  Wednesday  mornings,  at  half-past  eight  o’clock,  com¬ 
mencing  on  Monday,  5th  October. 

Part  1. — Physics  in  relation  to  Chemistry  and  Pharmacy. 
,,  2. — Chemistry  of  Inorganic  Bodies. 

,,  3. — Chemistry  of  Organic  Bodies. 

Also  Lectures  on  Botany  and  Materia  Medica,  by  Pro¬ 
fessor  Bentley.  The  first  and  second  parts  of  this  course, 
extending  over  the  winter  months,  will  be  delivered  at  17, 
Bloomsbury  Square  on  Friday  and  Saturday  mornings,  at 
8.30,  commencing  on  Friday,  October  2nd.  The  third 
part  of  the  course,  on  Systematic  Botany,  will  be  delivered 
at  the  Royal  Botanic  Gardens,  Regent’s  Park. 

Fees. — For  registered  apprentices  and  associates  of  the 
Society,  for  either  of  the  above  courses,  £1  is.  ;  for  either 
part,  separately,  Yos.  6d.  For  those  not  connected  with 
the  Society,  £2  2s.  for  either  of  the  above  courses  ;  £1  is. 
for  either  part  separately.  Students  have  free  admission 
to  the  library  and  museum. 

Laboratory. — The  suite  of  Laboratories  for  Practical 
Instruction  in  General  and  Pharmaceutical  Chemistry  will 
be  operied  on  Thursday,  the  1st  October,  under  the 
direction  of  Professor  Attfield.  Fee  for  the  entire  session 
of  ten  months,  Twenty-five  Guineas.  The  Laboratories 
are  open  from  half  past  nine  a.m.  till  five  p.m.  Students 
can  enter  at  any  period  during  the  session. 

Two  Scholarships  (the  Jacob  Bell  Memorial  Scholar¬ 
ship),  of  Thirty  Pounds  a  year  each,  are  open  to  com¬ 
petition  annually  in  July. 

The  Board  of  Examiners  meet  monthly,  and  are  required 
by  the  Pharmacy  ACt  to  examine  “  all  candidates  who 
may  present  themselves  for  examination  in  their  knowledge 
of  the  Latin  Language,  in  Botany,  in  Materia  Medica, 
in  Pharmaceutical  and  General  Chemistry,  and  to  grant 
Certificates  of  Competency.” 

CITY  OF  LONDON  COLLEGE,  LEADENHALL 

STREET,  E.C. 

Lecturer. — Rev.  B.  W.  Gibsone,  M.A.,  B.Sc.  Monday 
evenings  from  seven  to  nine  p.m. 

The  annual  Courses  consist  of  three  terms,  each 
averaging  ten  experimental  lectures  ;  fee,  5s.  per  term. 
Subjects:  Junior  Class,  Chemistry;  first  year,  Non- 
metals  ;  second  year,  Metals  and  (time  permitting) 
Elements  of  Organic  Chemistry.  Senior  class,  seven  to 
eight  p.m.,  Practical  Analysis. 
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ROYAL  VETERINARY  COLLEGE,  CAMDEN 

TOWN. 

Chemical  Professor. — Mr.  R.  V.  Tuson. 

The  Session  commences  on  October  1st. 


PRIVATE  TEACHERS  OF  CHEMISTRY  IN 

LONDON. 

Mr.  £.  C.  Braithwaite,  54,  Kentish  Town  Road,  N.W. 
— Chemistry  and  Toxicology,  Monday  and  Thursday;  Latin, 
Tuesday  and  Friday  ;  Botany  and  Materia  Medica,  Wed¬ 
nesday  and  Saturday.  All  the  classes  commence  at  eight 
p.m.  Laboratory  open  daily,  except  Saturdays. 

Professor  E.  V.  Gardner ,  F.E.S. — College  of  Experi¬ 
mental,  Military,  and  Naval  Sciences,  44,  Berners  Street, 
W.  Laboratory  and  Class  Rooms  open  daily. 

Mr.  Henry  Matthews ,  F.C.S. — Laboratory,  60,  Gower 
Street,  Bedford  Square.  Instruction  in  all  branches  of 
Practical  Chemistry,  particularly  in  its  application  to 
Medicine,  Agriculture,  and  Commerce.  Laboratory  open 
daily  (except  Saturday)  from  ten  to  five;  on  Saturday 
from  ten  to  one;  and  from  October  to  March  on  Monday 
and  Friday  evenings  from  six  to  nine  o’clock. 

Mr.  A.  Vacher,  20,  Great  Marlborough  Street,  Regent 
Street. 

Mr.  John  Ncivlands ,  F.C.S. — Laboratory,  ig  Great  St. 
Helens,  Bishopsgate  Street.  Gives  practical  instruction  in 
Analysis,  and  prepares  gentlemen  for  various  public 
examinations. 

Polytechnic  Institution. — Course  of  Thirty  Lessons  in 
Inorganic  Chemistry  by  Mr.  G.  F.  Downar,  under  the 
superintendence  of  Professor  Pepper.  Tuesday,  8.30  to 
10  p.m. 

Mr.  W.  A.  Tildcn,  F.C.S.,  ig,  Compton  Street,  East 
Hunter  Street,  Brunswick  Square,  W.C.— Evening  classes 
to  prepare  for  the  examinations  of  the  Pharmaceutical 
Society. 


UNIVERSITY  OF  OXFORD. 

Professor  of  Chemistry . — Sir.  B.  C.  Brodie,  Bart  ,  M.A., 
F.R.S. 

Demonstrator. — E.  Madan,  M.A. 

A  commodious  Laboratory  is  attached  to  the  new 
museum. 

Scholarships  of  about  the  value  of  ^75  are  obtainable 
at  Christ  Church,  Magdalen,  and  other  Colleges,  by  com¬ 
petitive  examination  in  Natural  Science. 

UNIVERSITY  OF  CAMBRIDGE. 

Professor  of  Chemistry . — G.  B.  Liveing,  M.A. 

MICHAELMAS  TERM. 

Practical  Chemistry,  by  the  Professor,  on  Mondays, 
Wednesdays,  and  Fridays,  at  one  p.m.  Begins  October  12. 

LENT  TERM. 

Chemistry,  by  the  Professor,  on  Mondays,  Wednesdays, 
an  Fridays,  at  twelve.  Begins  January  27. 

Practical  Chemistry, on  the  same  days,  at  one  p.m.  Begins 
January  18. 

EASTER  TERM. 

Chemistry  by  the  Professor,  on  Mondays,  Wednesdays, 
and  Fridays,  at  twelve.  Begins  April  7. 

Practical  Chemistry,  on  the  same  days,  at  one  p.m. 
Begins  April  7. 

The  Chemical  Laboratory  of  the  University  is  open 
daily  from  ten  a.m.  till  six  p.m.,  so  that  Students  can 
work  there  at  such  times  as  may  be  convenient  to  them  ; 
and  the  Professor  will  attend  to  give  instruction  at  the 
times  above  specified. 
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PROVINCIAL  SCHOOLS. 


BIRMINGHAM.— MIDLAND  INSTITUTE. 
Lecturer  on  Chemistry . — Mr.  C.  J.  Woodward,  B.Sc. 
Tuesday  and  Thursday  at  8  p.m. 

Practical  Chemistry . — Mr.  C.  J.  Woodward,  B.Sc. 
Saturday  3  to  6,  and  6.30.  to  9.30  p.m. 

TRADE  SCHOOL  FOR  BIRMINGHAM. 

The  Council  of  the  Midland  Institute  are  endeavouring 
to  establish  a  Trade  School  in  Birmingham.  At  a  meet¬ 
ing  held  a  few  days  since  Mr.  William  Kendrick,  the 
chairman,  said  the  fad;  had  been  established  that  science 
was  in  future  destined  to  occupy  a  much  more  important 
place  in  education  than  had  hitherto  been  the  case,  and 
also  that  in  both  primary  and  advanced  instrudion 
England  was  lamentably  behind  Continental  countries. 
These  fads  had  alarmed  many  thinking  men,  who  per¬ 
ceived  that,  whatever  the  natural  capabilities  and  advan¬ 
tages  possessed  by  this  country  in  regard  to  the  ready 
supply  of  the  raw  materials,  we  could  not  afford  to 
negled  the  science  which  taught  them  the  best  uses  to 
make  of  these  materials.  Since  the  attention  of  Parlia¬ 
ment  had  been  drawn  to  the  subjed,  a  good  deal  of  inte¬ 
rest  had  been  created  by  the  fad  that  a  trade  school,  for 
the  purpose  of  giving  scientific  instrudion,  had  been 
established  in  Bristol  for  13  years.  There  they  found 
what  might  serve  as  a  model  school  for  the  whole  country, 
for  it  was  doing  the  very  work  which  was  so  much  desired 
in  all  the  large  centres  of  manufaduring  industry.  Mr. 
Samuelson,  M.P.,  through  Mr.  Dixon,  had  lately  made  a 
communication  to  the  Council  of  the  Midland  Institute, 
offering  to  guarantee  £21  for  two  years  towards  the 
expense  of  establishing  such  a  school  in  Birmingham. 
When  that  communication  was  made  to  the  council  it  was 
felt  that  it  would  be  very  culpable  negled  of  duty  if  the 
matter  were  allowed  to  drop,  and  that  the  question  should 
be  very  fully  and  fairly  brought  before  the  manufadurers 
of  the  town  and  the  public  at  large.  The  Mayor,  Mr. 
George  Dixon,  M.P.,  Mr.  Arthur  Ryland,  and  other 
gentlemen,  spoke  in  favour  of  the  projed,  and  ultimately 
the  following  resolution  was  passed  “  That  this  meet¬ 
ing  approves  the  scheme  now  submitted,  and  recommends 
that  it  be  adopted  by  the  Midland  Institute,  and  that  an 
appeal  be  made  to  the  town  for  the  necessary  funds — 
namely,  £250  for  immediate  expenses,  and  a  subscription 
list  of  ^400  per  annum,  and  that  upon  these  funds  being 
provided  a  school  shall  be  established.” 

BIRMINGHAM.— QUEEN’S  COLLEGE. 

Professor  of  Chemistry. — Alfred  Hill,  M.D.,  Borough 
Analyst. 

Practical  Chemistry. — Professor  Alfred  Anderson. 

The  Session  will  commence  on  Odober  1st. 

BRISTOL.— BRISTOL  MEDICAL  SCHOOL. 

WINTER  SESSION. 

Lecturer. — Mr.  Thomas  Coomber,  F.C.S. 

Monday,  Tuesday,  Wednesday,  and  Thursday,  at  8.15. 
One  course,  £5  5s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  T.  Coomber,  F.C.S. 

Daily,  except  Saturday,  at  8  a.m.  One  course,  £3  3s. 

BRISTOL  SCHOOL  OF  CHEMISTRY. 

Conduded  by  Frederick  W.  Griffin,  Ph.D. 

A  course  of  Ledures  on  General  Chemistry,  commencing 
in  Odober,  and  Laboratory  instrudion  throughout  the 
year. 

ROYAL  AGRICULTURAL  COLLEGE, 

CIRENCESTER. 

Professor. — Mr.  A.  H.  Church,  M.A. 

Assistant. — Mr.  B.  J.  Grosjean. 

The  Autumn  Session  commenced  August  10th,  Three 
Courses  of  Lectures  are  now  being  delivered. 


Inorganic  Chemistry. — Mondays,  Tuesdays,  and  Thurs¬ 
days. 

Organic  Chemistry. — Tuesdays  and  Wednesdays. 
Agricultural  Chemistry .  —Mondays. 

Pradical  Chemistry  classes  are  held  as  under: — 
Manipulation. — Mondays  and  Wednesdays. 

Qualitative  Analysis. — Tuesdays  and  Thursdays. 
Quantitative  Analysis. — Tuesdays  and  Thursdays. 

The  Autumn  Session  closes  about  the  18th  of  Decem¬ 
ber,  after  the  conclusion  of  the  Diploma  and  Sessional 
examinations.  The  Spring  Session  commences  early  in 
February. 

LIVERPOOL  ROYAL  INFIRMARY  SCHOOL  OF 

MEDICINE. 

WINTER  SESSION. 

Chemical  Lecturer. — Mr.  J.  C.  Brown,  B.Sc.,  F.C.S. 

Four  days  per  week.  One  course,  £3  5s. 

SUMMER  SESSION. 

Practical  QJiemistry. — Mr.  J.  C.  Brown,  B.Sc.,  F.C.S. 
Monday,  Tuesday,  and  Friday,  at  10.15.  One  course, 

£3  3s- 

The  Laboratory  is  open  daily  from  10  to  4. 

COLLEGE  OF  CHEMISTRY,  LIVERPOOL. 

Principal. — Dr.  Sheridan  Muspratt,  F.R.S.E.,  M.R.I.A., 
F.C.S.,  &c. 

Assistant. — Mr.  Martin  Murphy,  F.C.S. 

The  course  of  instrudion  in  this  college  is  entirely 
devoted  to  Laboratory  work.  The  term  is  three  months 
and  dates  from  time  of  entrance.  Fee  for  working  six 
days  per  week,  £12  12s. ;  five  days,  £11  ns. ;  four  days, 
pTio  ios.  ;  three  days,  £q  9s.  ;  two  days,  £8  8s. ;  and  one 
day  per  week,  £6  6s.  Hours  of  attendance  from  10  a.m. 
till  5  p.m.  The  students’  laboratories  close  at  1  o’clock 
o.m.  on  Saturdays. 

Medical  students  may  enter  for  one  hour  per  day  per 
session.  Fee,  £3  3s.  Certificates  of  attendance  recog¬ 
nised  by  the  University  and  Apothecaries  Hall  of  London, 
and  the  Apothecaries  Hall  of  Ireland. 

LEEDS  SCHOOL  OF  MEDICINE. 

WrNTER  SESSION. 

Lecturer. — Mr.  J.  Chapman  Wilson,  F.C.S. 

Daily,  except  Saturday,  at  11  a.m.  One  course,  £\  4s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Wilson,  F.C.S. 

Tuesdays  and  Thursdays,  n  to  12.30.  One  course, 
£2  2S. 

LEEDS  MECHANICS’  INSTITUTION  AND 
LITERARY  SOCIETY’S  LABORATORY. 

SESSION  1868-69. 

Chemical  Classes  for  instrudion  in  Elementary, 
Pradical,  and  Analytical  Chemistry. 

Teacher. — Mr.  George  Ward,  F.C.S. 

The  usual  Sessional  Course  of  Instrudion  in  abstrad 
and  Applied  Chemistry  will  commence  on  Thursday, 
Odober  1st,  at  eight  p.m.,  on  which  evening  the  teacher 
of  the  classes  will  introduce  the  general  subjed  in  a 
Ledure  explanatory  of  its  principles,  of  the  mode  in  which 
these  should  be  studied,  and  also  of  the  plan  which  he 
purposes  to  adopt  in  conduding  the  Classes  during  the 
Session, 

Fees  payable  in  advance :— Elementary  Chemistry, 
Thursday,  per  session,  £1  15s.,  or  5s.  6d.  per  month.  The 
subscription  includes  aseledion  of  apparatus  and  material 
specially  adapted  for  the  course  of  instrudion.  To  pupils 
providing  their  own  materials,  £1  is.  per  session.  Organic 
Chemistry,  Friday,  per  session,  ios.  6d.  Pradical 
Chemistry,  Tuesday,  per  session,  £1  is.,  or  3s,  6d.  per 
month,  including  apparatus  and  material.  The  session 
extends  over  seven  months,  from  Odober  to  April  inclusive. 
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MANCHESTER  ROYAL  SCEIOOL  OF  MEDICINE. 

Lecturer  on  Chemistry. — Mr.  Daniel  Stone. 

The  usual  course  for  the  Medical  Boards. 

A  Laboratory  is  connected  with  the  school. 

OWEN’S  COLLEGE,  MANCHESTER. 

(in  connection  with  the  university  of  London). 

Chemistry . — Professor  H.E.  Roscoe,  B.A.,  Ph.D.,  F.R.S., 
F.C.S. 

Junior  Class. — Wednesday  and  Saturday,  from  g.15  to 

10.15  a.m. 

Subjed:  Inorganic  Chemistry,  comprising  the  laws  of 
chemical  combination,  and  a  description  of  the  properties 
and  mode  of  preparation  of  the  non-metallic  elementary 
bodies,  and  their  most  important  compounds. 

Senior  Class. — Tuesday  and  Thursday,  from  g.15  to 

10.15  a.m. 

Subjeds:  Inorganic  and  Organic  Chemistry,  including 
the  properties  of  the  metals  and  their  compounds,  and  the 
composition  and  relations  of  the  best  defined  groups  of 
organic  bodies,  and  the  laws  regulating  their  formation. 

Students  are  expeded  to  answer  the  written  exercises 
and  attend  the  viva  voce  examinations  given  in  these 
classes. 

Text  books  (for  both  classes)  :  Roscoe’s  “  Elementary 
Chemistry,  1868,”  Fowne’s  “  Manual  of  Chemistry,  1868.” 
and  Miller’s  “  Elements  of  Chemistry.” 

Fee,  for  each  class,  £2  3s.  For  both  classes,  £5  5s. 

A  Recapitulatory  Lecture ,  without  additional  P'ee,  will 
be  given  on  Friday  at  g.15  a.m.,  which  members  of  both 
classes  will  be  required  to  attend. 

Extra  Class. — Wednesday,  from  four  to  five  p.m. 

Subjed  :  Technological  Chemistry. 

The  Chemical  Principles  involved  in  the  most  important 
Chemical  Manufadures  will  be  chiefly  considered  in  this 
course.  The  subjed  will  be  discussed  as  follows,  and  as 
far  as  time  will  permit : — 

1.  Produdion  of  Heat — Heat  of  Combustion — Com¬ 
bustibles — Coal. 

2.  Produdion  of  Light — Coal  Gas — Measurement  of 
Illuminating  Power  of  Coal  Gas — Distillation  of  Coal. 

3.  Water  and  Air,  as  regards  their  Sanitary  and  Tech¬ 
nological  Relations. 

4.  Processes  concerned  in  the  manufadure  and  applica¬ 
tion  of  the  Alkalies. 

5.  Dyeing  and  Calico  Printing. 

6.  Manufadure  of  Acids. 

7.  Manufadure  of  Glass  and  Porcelain. 

Students  attending  this  class  must  be  acquainted  with 
the  principles  of  Chemical  Science.  Fee,  £2  2s. 

Analytical  and  Practical  Chemistry. 

LABORATORY  COURSE. 

Professor. — Henry  E.  Roscoe,  B.A.,  Ph.D.,  F.R.S. 

Laboratory  Assistant. — Mr.  C.  Schorlemmer,  F.C.S. 

The  aim  of  this  course  is  to  make  the  student  pradically 
acquainted  with  Chemical  Science,  to  enable  him  to 
condud  analysis  and  original  research,  and  to  fit  him  for 
applying  the  science  to  the  higher  branches  of  Art,  Manu¬ 
fadures,  and  Agriculture.  To  accomplish  this,  an  attend¬ 
ance  of  not  less  than  four  days  per  week  during  three 
whole  sessions  is  as  a  rule  necessary.  It  is  very  advisable 
that  each  Laboratory  Student  should  attend  or  should 
have  attended  the  course  of  Ledures  on  Theoretical 
Chemistry. 

The  College  Laboratory  will  be  open  for  students  daily 
from  10.30  a.m.  until  5  p.m.,  except  Saturdays,  when  it 
will  be  closed  at  1.30.  The  Laboratory  is  closed  from 

1. 15  until  2,  for  dinner. 

The  Laboratory  is  fitted  with  every  convenience  for  the 
prosecution  of  pradical  chemistry,  all  branches  of  quali¬ 
tative  and  quantitative  analysis,  and  original  research. 
Each  student  is  provided  with  a  separate  working  table, 
set  of  tests,  fuel,  water,  and  gas,  free  of  expense  ;  but  he 
is  required  to  find  his  own  apparatus,  a  few  of  the  more 
expensive  reagents,  and  the  chemicals  required  for  his 


experiments.  Other  apparatus  or  instruments  of  a  more 
expensive  description  may  be  obtained  on  loan  from  the 
Laboratory  Steward,  subjed  to  regulations  to  be  prescribed 
by  the  Professor. 

Fees  for  the  Session. — Students  working  six  days  per 
week,  £21 ;  ditto,  four  days,  £xj  17s. ;  ditto,  three  days, 
£13  13s.  ;  ditto,  two  days,  £g  gs. ;  ditto,  one  day,  £5  5s. 
Students  entering  the  Laboratory  Class  at  or  after  Christ¬ 
mas,  for  not  less  than  two  days  per  week,  will  be  charged 
two-thirds  of  the  fees  for  the  whole  Session. 

Special  Fees  for  Shorter  Periods. — For  six  months,  six 
days  per  week,  ^17  17s.;  five  months,  ditto,  ^15  15s.; 
four  months, ditto,  ^13  13s. ;  three  months,  ditto,  £10  10s.  ; 
two  months,  ditto,  £y  7s.  ;  one  month,  ditto,  ^4  4s* 

Chemical  Calculations. — Instrudion  in  the  methods  of 
Quantitative  Estimation  in  Chemistry,  and  intended  to 
supplement  the  instrudion  in  Pradical  Chemistry,  will  be 
given  by  Mr.  Schorlemmer,  on  Mondays,  from  4  to  5  p.m. 

First  year’s  laboratory  students  are  recommended  to 
attend  and  answer  the  written  exercises  and  the  viva  voce 
questions  given  in  this  class.  Fee,  £1  is. 

The  Ledures  on  Chemistry  in  Owen’s  College  are 
recognised  by  the  University  of  London  for  its  Medical 
Degrees,  by  the  Royal  College  of  Surgeons,  and  by  the 
Apothecaries’  Hall. 

NEWCASTLE  SCI-IOOL  OF  MEDICINE. 

(in  CONNECTION  WITH  THE  UNIVERSITY  OF  DURHAM.) 

Lecturer. — Mr.  A.  Freire  Marreco.  Four  days  a  week, 
at  a  quarter  to  ten. 

The  Laboratories  are  open  daily  from  ten  till  five. 
Demonstrations  from  half-past  nine  a.m. 

SCHOOL  OF  CHEMISTRY, 

1,  SURREY  STREET,  SPIEFFIELD. 

Mr.  A.  H.  Allen,  F.C.S..  delivers  a  course  of  Thirty, 
Lectures  on  Inorganic  Chemistry,  in  connection  with  the 
Science  and  Art  Department. 

Day  and  Evening  Classes  for  Analytical  Chemistry. 

SHEFFIELD  SCHOOL  OF  MEDICINE. 

During  the  Winter  Session  Mr.  A.  H.  Allen,  F.C.S. 
will  deliver  a  Course  of  Forty-five  Lectures  on  Chemistry 


SCOTLAND. 


UNIVERSITY  OF  EDINBURGH. 

The  Session  will  commence  on  Monday,  November 
2nd,  1868. 

Professor  of  Chemistry . — Dr.  Lyon  Playfair,  C.B.,  F.R.S. 

ROYAL  COLLEGE  OF  PHYSICIANS  &  SURGEONS. 

EDINBURGH. 

Professors  of  Practical  and  Analytical  Chemistry. — 
Dr.  Stevenson  Macadam  and  Dr.  A.  Crum  Brown. 

The  Laboratories  open  on  October  1st. 

EDINBURGH  VETERINARY  COLLEGE. 

Professor  of  Chemistry. — Dr.  A.  Dalzell,  M.R.C.V.S. 

ANDERSONIAN  UNIVERSITY,  GLASGOW. 

Professor  of  Chemistry . — Dr.  Penny,  F.R.S.E.,  F.C.S., 
&c. 

Assistants. — Dr.  Clark,  Mr.  Esilman,  Mr.  Napier. 

1.  Systematic  Course  of  Lectures  and  Demonstrations 
on  Chemistry,  for  Medical  Students,  Manufacturers, 
Civil  Engineers,  Agriculturists,  &c.  Daily,  except  Satur¬ 
day,  from  12  to  1,  commencing  27th  of  October  and 
terminating  in  April,  £2  2s. 

The  object  of  this  Course,  which  comprises  upwards 
of  100  Lectures,  is  to  convey  to  the  student  a  thorough 
knowledge  of  the  principles  of  Chemistry,  and  the  applica¬ 
tions  of  the  science  to  medicine,  manufactures,  agri¬ 
culture,  &c. 
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Certificates  of  attendance  on  these  Lectures  are 
received  by  the  Royal  College  of  Physicians  of  London 
and  Edinburgh  ;  by  the  Royal  Colleges  of  Surgeons  of 
England,  Ireland,  and  Edinburgh  ;  by  the  Faculty  of 
Physicians  and  Surgeons  of  Glasgow ;  by  the  Army, 
Navy,  and  East  India  Boards  ;  and  by  the  Apothecaries’ 
II alls.  They  also  qualify  for  Graduation  in  the  University 
of  London,  &c. 

2.  Instruction  in  the  various  branches  of  Practical 
Chemistry  and  Analysis  in  the  Laboratory.  Daily  from  io 
to  4. 

After  the  usual  preparatory  training,  the  attention  of 
the  student  is  specially  directed  to  the  examination  and 
analysis  of  Minerals,  products  of  commerce  and  manu¬ 
facture,  manures,  &c.,  and,  when  desired,  to  original 
research. 

3.  The  Private  Laboratory  for  commercial  and  mineral 
analyses  and  assays,  and  for  consultations  and  special 
investigations.  Open  daily  from  10  to  5  throughout  the 
year. 

4.  Evening  Course  of  Popular  Lectures  on  the  General 
Principles  of  Chemistry,  and  its  application  to  the 
various  branches  of  the  Useful  Arts.  On  Fridays  at 
8.30,  commencing  6th  of  November,  and  terminating  in 
April. 

Students  attending  this  Course  have  the  privilege  of 
competing  for  the  Prizes  and  Certificates  offered  by  the 
Society  of  Arts,  and  the  Government  Department  of  Science 
and  Art. 

5.  Evening  Course  of  Instruction  in  Practical  Chemistry 
and  Analysis.  On  Thursday,  from  7  to  g. 

6.  Summer  Course  of  Practical  Chemistry  for  Medical 
Students.  Three  months,  commencing  in  May,  £2  2s. 

UNIVERSITY  OF  GLASGOW. 

Professor  of  Chemistry  and  Practical  Chemistry — Dr. 
Thomas  Anderson,  F.R.S.E. 

GLASGOW  MECHANICS’  INSTITUTION. 

Lecturer  on  Chemistry  .-—Dr.  Moffatt. 

The  Course  of  Twenty-five  Lectures  this  Session 
will  embrace  the  leading  points  in  the  various  depart¬ 
ments  of  Chemistry.  Several  new  features  will  be>intro- 
duced  ;  amongst  others  the  ultimate  Analysis  of  some 
Organic  and  Inorganic  Compounds.  The'  modes  of 
Analysis  as  made  in  the  Laboratory  will  be  shown  at  the 
Lecture-table  by  the  aid  of  new  and  improved  apparatus. 
Under  Scientific  Chemistry,  an  outline  of  the  most  recent 
researches  will  be  given.  The  Lectures,  as  formerly, 
will  be  largely  illustrated  by  Experiments,  Specimens,  &c. 

The  Laboratory  is  open  daily. 

CARLTON  PLACE  SECULAR  SCHOOL,  GLASGOW. 

Teacher. — Mr.  John  Mayer,  F.C.S. 

Classes  for  Chemistry  and  Metallurgy  in  connection 
with  the  London  Society  of  Arts  and  the  Goverment 
Department  of  Science  and  Art,  on  Tuesday  and  Friday 
evenings,  from  8  till  10,  commencing  7th  of  October. 

There  is  also  a  Chemistry  Class  for  Teachers  on  Satur¬ 
day  mornings  from  10  till  12. 

UNIVERSITY  OF  ABERDEEN. 

Cicmistry  and  Practical  Chemistry. — Profeisor  Brazier, 
F.C.S.  Fee  to  each  Course,  £3  3s. 

The  Winter  Session  commences  October  28th. 


IRELAND. 


DUBLIN.— TRINITY  COLLEGE. 

Professor  of  Chemistry Dr.  Apjohn,  F.C.S. 

The  Lectures  will  commence  on  Wednesday,  November 
2nd,  at  2  o’clock,  and  be  continued  each  Tuesday,  Thurs¬ 
day,  and  Saturday. 


CttE^tCAL  Me\Vs, 
Sept.  18, 1868. 

ROYAL  COLLEGE  OF  SURGEONS,  DUBLIN. 

Professor  of  Chemistry . — Dr.  Barker. 

The  Professor  receives  operatingpupils  into  the  Chemical 
Laboratory. 

QUEEN’S  COLLEGE,  BELFAST. 

Professor  of  Chemistry . — Dr.  Andrews. 

QUEEN’S  COLLEGE,  CORK. 

Professor  of  Chemistry. — Dr.  Blyth. 

QUEEN’S  COLLEGE,  GALWAY. 

Professor  of  Chemistry . — Dr.  T.  H.  Rowney. 

A  Laboratory  for  Practical  Instruction  is  attached  to  all 
the  Queen’s  Colleges.  The  usual  Practical  Course  for 
the  Medical  Boards  is  given  in  the  Summer. 

NEW  SCIENTIFIC  SCHOOLS  IN  PARIS. 

ECOLE  DES  MINEURS  OF  SAINT  ETIENNE. 

The  course  of  study  is  entirely  gratuitous,  and  includes 
the  following  subjects  : — The  working  of  mines  ;  the 
nature  of  the  strata  and  their  principal  mineral  elements  ; 
the  art  of  assaying  and  of  treating  minerals  ;  the  elements 
of  mathematics  ;  the  powers  of  resistance  ;  and  the  general 
nature  and  mode  of  employment  of  materials  used  in  the 
construction  and  working  of  mines,  workshops,  and  trans¬ 
port  ways;  book-keeping  by  double  entry;  and 
mechanical  drawing. 

Diplomas  of  capacity  of  several  degrees  will  be  granted 
to  the  pupils  on  the  completion  of  their  studies.  The 
conditions  of  admission  are  laid  down  in  a  programme  to 
be  obtained  at  the  offices  of  the  Minister  of  commerce  ; 
the  candidates  must  possess  a  knowledge  of  the  French 
language,  of  arithmetic,  geometry,  algebra,  rectilinear, 
trigonometry,  and  descriptive  geometry,  to  the  extent 
required  for  the  degree  of  bachelor  of  sciences ;  of 
chemistry  to  the  same  extent,  metallurgical  chemistry 
excepted;  a  good  knowledge  of  natural  philosophy;  and 
the  elements  of  linear  and  free-hand  drawing,  and 
practical  geometry. 

The  candidate  must  be  not  under  16,  and  not  over  25 
years  of  age. 

A  New  School  is  being  formed,  which  will  consist  of 
four  sections: — -1.  Mathematics;  2.  Natural  Philosophy 
and  Chemistry;  3.  Natural  History  and  Physiology; 
4.  Historical  Science  and  Philology ;  to  which  may  be 
added  hereafter  a  fifth  section  for  juridical  studies. 

The  sites  will  be  the  Amphitheatres  and  the  Labora¬ 
tories  of  the  Government  Institutions  ;  the  Professors, 
those  of  the  College  of  France,  of  the  Museum,  of  the 
Sorbonne,  &c. 


MISCELLANEOUS. 

Death  of  Persoz. — With  regret  we  announce  the 
death  of  Monsieur  Jean  Francois  Persoz,  Officier  de  la 
Legion  d’henneur,  Professeurau  Conservatoire  des  Arts  et 
Metiers,  DireCteur  de  la  Condition  des  Soies  et  des  Laines 
de  Paris,  Membre  du  Conseil  d’Hygiene  et  de  Salubrite 
publique.  He  died  at  Paris  on  Saturday  last,  September 
12th.  His  loss  will  be  mourned  by  a  large  circle  of 
relatives  and  scientific  friends. 

Manufacture  of  Aniline  Dyes. — Messrs.  Nicholson, 
Maule,  and  Co.,  the  well-known  manufacturers  of  the 
'  aniline  dyes,  have  relinquished  business  in  favour  of 
Messrs.  Brooke,  Simpson,  and  Spiller.  As  all  these 
gentlemen  have  for  many  years  been  connected  with  the 
business,  and  Mr.  Spiller  has  carried  on  the  management 
of  the  laboratory  since  the  introduction  of  aniline  dyes, 
the  high  character  and  uniformity  in  strength  and  quality 
that  have  always  characterised  the  dyes  of  the  late  firm 
will  doubtless  remain  unimpaired  under  the  management 
of  the  present  proprietors. 


Death  of  M .  Persoz. 


Chemical  News,  ) 
Sept.  25,  1868.  J 
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ACTION  OF  SODIUM  ON  FORMIC  ETHER.* 

By  J.  ALFRED  WANKLYN, 

Professor  of  Chemistry  in  the  London  Institution. 


Part  I. 

Lowig  and  Weidmann  long  ago  made  the  very  remark¬ 
able  observation  that  carbonic  oxide  is  evolved  when 
sodium  is  placed  in  contact  with  formic  ether. 

On  referring  to  the  excellent  memoir  of  these  chemists, 
which  is  to  be  found  in  the  Journal  fur  Praktische 
Chemie  (1S40),  Band,  xx.,  the  following  particulars  may 
be  read  : — 

Sodium  placed  in  formiate  of  ethyl  evolves  a  gas  which 
is  given  off  from  the  whole  body  of  the  liquid,  and  not 
from  the  surface  of  the  sodium  alone.  The  gas  was  sub¬ 
jected  to  analysis  by  being  exploded  with  excess  of  oxygen, 
the  contraction  and  the  carbonic  acid  which  resulted  from 
the  combustion  being  measured.  The  numerical  data 
thereby  obtained  were  accurately  those  required  by  pure 
carbonic  oxide. 

It  was  likewise  shown  that  there  is  produced  alcohol 
and  ethylate  of  soda.  In  reviewing  their  experiments, 
Lowig  and  Weidmann  remarked  that  sodium  seemed  to 
exercise  a  kind  of  catalytic  aCtion  on  formic  ether,  and  to 
induce  a  splitting  up  into  carbonic  oxide  and  alcohol. 

Formiate  of  Ethvl.  Alcohol. 

c3fi6o2  =  g2h6o  +  CO. 

Such,  then,  was  the  state  in  which  the  research  of  Lowig 
and  Weidmann  left  this  subject. 

It  will  be  apparent  on  reflection  that  the  formation  of 
the  ethylate  of  soda  remained  to  be  explained,  and  that 
the  existence  of  alcohol  in  presence  of  metallic  sodium, 
without  the  occurrence  of  decomposition  into  ethylate  of 
soda  and  free  hydrogen,  was  highly  remarkable. 

Lowig  and  Weidmann  also  observed  the  formation  of 
traces  of  tarry  matter,  but  this  was  evidently  an  extremely 
Minute  by-produCt.  They  also  observed  formiate  of  soda 
in  the  ultimate  product,  but  inasmuch  as  ethylate  of  soda 
will  read  on  formic  ether  in  presence  of  water  in  the  well 
known  manner,  so  as  to  give  alcohol  and  formiate  of  soda, 
the  finding  of  formiate  of  soda,  after  treatment  of  the  mass 
with  water,  is  quite  intelligible,  and  needs  no  further 
comment. 

As  has  just  been  remarked,  the  difficulty  was  how  the 
gas  could  be  pure  carbonic  oxide,  and  yet  that  alcohol  and 
metallic  sodium  should  be  in  contad. 

In  recent  times  E.  Greiner  has  investigated  this  readion, 
&nd  disposed  of  this  difficulty  in  a  very  simple  manner — 
Viz.,  by  denying  the  fad.  According  to  E.  Greiner 
( Jahresbcricht  for  1866,  p.300),  in  addition  to  the  produds 
described  by  Lowig  and  Weidmann,  there  is  also  free 
hydrogen,  as  a  produd  of  the  adion  of  sodium  on  formic 
ether. 

I  have  also  worked  on  this  subjed  quite  recently.  The 
results  of  my  investigation  are  in  accordance  with  those 
of  Lowig  and  Weidmann,  and  in  contradidion  of  those 
q{  Greiner.  The  following  experiment  may  be  cited  : — 

Into  a  tube  of  about  15  c.c.  capacity,  closed  at  one  end 
■and'provided  with  a  perforated  cork  and  bent  delivery  tube 
at  the  other  end,  there  was  put  2*3  grammes  of  formic 
ether  and  '1185  gramme  of  sodium.  The  gas  which 
resulted  was  colleded  over  water,  and  after  remaining  in 
contad  with  it  for  some  hours,  was  treated  with  a  solu¬ 
tion  of  subchloride  of  copper  in  hydrochloric  acid.  The 
gas  was  colleded  in  fradions.  The  first  fradion  should 


contain  the  air  originally  present  in  the  tube  in  which  the 
experiment  was  made,  and  all  the  fradions  would  be 
necessarily  slightly  contaminated  with  air  derived  from 
the  water  over  which  they  were  colleded. 

istfradion,  130  c.c.,  contained  in  c.c.  of  carbonic  oxide 
and  ig  c.c.  of  residual  air,  &c. 

2nd  fradion,  100  c.c.,  contained  95  c.c.  of  carbonic 
oxide  and  5  c.c.  of  residual  air,  &c. 

3rd  fradion,  100  c.c.,  contained  97-5  c.c.  of  carbonic 
oxide,  and  2'5  c.c.  of  residual  air,  &c. 

The  tube  having  been  uncorked  (by  which  means  a  little 
air  entered),  a  little  fresh  formic  ether  was  poured  into  it, 
and  the  gas  colleded  as  before  : — 

100  c.c.  contained  92^5  c.c.  of  carbonic  oxide  and  7-5 
c.c.  of  air,  &c. 

It  will  be  seen  that,  allowing  for  the  15  c.c.  of  air 
originally  included  in  the  tube,  and  for  the  small  quanti¬ 
ties  of  air  derived  from  the  water  of  the  pneumatic  trough, 
the  gas  must  been  pure  carbonic  oxide.  No  hydrogen, 
therefore,  results  from  the  adion  of  sodium  on  formic 
ether. 

In  other  experiments  a  much  larger  proportion  of 
sodium  was  employed,  and  still  the  gas  consisted  of  almost 
pure  carbonic  oxide. 

The  next  point  which  was  made  the  objed  of  experi¬ 
mental  enquiry  was  the  quantitative  relation  between  the 
sodium  consumed  and  the  carbonic  oxide  generated. 

From  o'  1 185  gramme  of  sodium  and  an  excess  of 
formic  ether,  420  c.c.  of  gas  (moist)  at  770  m.m.  pressure 
and  1 8°  C.  were  obtained.  This  equals  3gi'2  c.c.  (dry)  at 
760  m.m.  pressure  and  o°  C. ;  and  correding  for  150  c.c. 
of  air,  equals  376'2  c.c.,  or  C472  gramme  of  carbonic 
oxide. 

Therefore,  one  equivalent  of  sodium  has  liberated  more 
than  three  molecules  of  carbonic  oxide.  In  point  of  fad 
the  adion  of  the  sodium  upon  formic  ether  belongs  to  the 
class  of  readions  which  used  to  be  called  catalytic,  a  smal, 
quantity  of  sodium  ading  as  it  were  by  its  mere  presencel 
and  effeding  an  indefinite  quantity  of  decomposition  of 
formic  ether  into  alcohol  and  carbonic  oxide. 

I  have  also  established,  experimentally,  that  ethylate 
of  soda  alone  is  capable  of  resolving  formic  ether  into 
carbonic  oxide  and  alcohol.  I  dissolved  a  little  sodium 
in  alcohol  of  96  per  cent,  and  then  added  formic  ether  to 
the  ethylate  of  soda,  and  warmed  gently ;  a  copious 
evolution  of  carbonic  oxide  took  place. 

Experiments  on  the  adion  of  sodjum  on  mixtures  of 
alcohol  and  formic  ether,  have  also  shown  that  the 


presence  of  formic  ether  hinders  the  evolution  of  hydrogen. 

From  the  experimental  fads  which  have  been  ascertained, 
it  is  plain  that  there  must  be  two  stages  in  the  adion  of 
sodium  on  formic  ether  ;  the  first  stage  in  which  ethylate 
of  soda  is  produced,  and  the  second  stage  in  which 
ethylate  of  soda  decomposes  formic  ether  into  carbonic 
oxide  and  alcohol. 

If  the  adion  of  sodium  on  formic  ether  be  analogous  to 
that  on  acetic  ether,*  the  first  stage  of  the  readion  ought 
to  consist  in  the  formation  of  sodium-tri-formyl  and 
ethylate  of  soda,  thus 

Sodium-triformyl. 

CHO)  O  X  KTn  -  Na  )  ,  C2H5 

3CaH5j0+N4  (CHO)3}+3Na 

Probably  sodium-tri-formyl  splits  up  into  methylate  of 
soda  and  carbonic  oxide,  thus  : — 


O. 


O; 


(CHOU  CQ  CHj’ 

NaJ  -2^U  f  Na, 

And  probably  the  adion  of  nascent  hydrogen  on  formic 
ether  is  the  following  : — - 

Methylic  Ethylic 
Alcohol.  Alcohol. 


™0{o  +  H4  =  CH40-t-C2H60; 

L2L15  j  ^ 

but  relative  to  this  subjed  I  exped  to  have  experimental 
data  shortly. 


*  Original  communication  from  the  author. 


*  See  Chemical  News,  vol.  xviii.,  p.  122. 
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But,  whatever  be  the  exadt  history  of  the  ethylate  of  soda 
(whether  or  not  it  be  the  complementary  produdt  to  sodium- 
tri-formyl,  as  given  in  the  above  equation),  there  can  be  no 
doubt  that  the  greater  portion  of  the  carbonic  oxide 
evolved  in  the  experiment  above  described  owed  its 
production  to  the  adtion  of  ethylate  of  soda  on  formic 
ether. 

Beilstein  showed  some  years  ago — and  in  1864  I  diredted 
the  attention  of  chemists  to  the  importance  of  his  observa¬ 
tion — that  ethylate  of  soda  does  not  readt  upon  the  ethers 
of  the  fatty  and  aromatic  acids,  in  the  manner  which  it 
readts  on  iodide  of  ethyl.  With  acetic  ether,  for  instance, 
it  forms  a  double  compound,  and  does  not  yield  any  common 
ether  and  acetate  of  soda,  whilst,  as  is  well  known,  it 
forms  common  ether  and  iodide  of  sodium  when  it  is 
treated  with  iodide  of  ethyl. 

In  my  paper  “  On  the  Adtion  of  Sodium  on  Valerianate 
of  Ethyl,”  published  in  the  Journal  of  the  Chemical  Society 
for  1864,  and  in  another  paper  “  On  the  Nature  of  the 
Compound  Ethers,”  published  also  about  the  same  date, 
my  views  on  this  subjedt  arc  developed.  Acetic  ether  is 
ethylate  of  acetyl,  and  when  it  readts,  splits  up  into  ethyl- 
oxide  and  acetyl.  Acetic  ether  and  ethylate  of  soda  can 
only  reproduce  themselves  by  readting  on  one  another  : — 

C2H30)  Na) 

c2h5o  j,+c2n50j  ~ 


Na)  ,  C2H30) 

~c2h5oJ-  +c2h5o| 


When  sodium  has  exchanged  places  with  acetyl,  the 
result  is  ethylate  of  soda  and  acetic  ether,  as  at  the 
beginning. 

In  a  paper  presented  by  me  to  the  Chemical  Society  at 
the  end  of  1864,  and  suppressed  by  the  Council,  I  pointed 
out  that  Ettling’s  strange  but  well  known  production  of 
carbonic  ether  and  carbonic  oxide  from  oxalic  ether  and 
sodium,  admitted  of  explanation,  on  the  principles  which 
I  enunciated  at  that  time  ;  and  having  never  experimented 
on  the  subjedt,  I  predidted  that  ethylate  of  soda  and 
oxalic  ether  would  give  carbonic  oxide  and  carbonate  of 
ethyl.  Mr.  Dittmar,  who  was  in  utter  ignorance  of  my 
views  on  this  subjedt,  has  recently  verified  this  prediction. 
According  to  recent  experiments  of  Mr.  Dittmar’s,  oxalic 
ether  is  resolved  by  ethylate  of  soda  into  carbonic  ether 
and  carbonic  oxide. 

The  following  explanation  of  the  change  occurs  in  my 
suppressed  paper : — • 


Na  ) 
2C2H5Oj 


C202  ) 
+c2h5o  = 
C:H5oj 


CO  ) 

=  C2H50  -  4- CO 4-2 

c2h5o  j 


Na  ) 

c2h5o  j 


Sodium  and  oxalyl  are  exchangeable.  Oxalyl  breaks 
up  whilst  on  the  journey  into  carbonyl  and  carbonic 
oxide. 

The  case  of  ethylate  of  soda  and  formic  ether  is  parallel 
with  the  case  of  ethylate  of  soda  and  oxalic  ether. 
Formyl,  on  the  journey,  breaks  up  into  hydrogen  and 
carbonic  oxide  — 


Na  ) 
C2H5j 


O 


+ 


COH) 
C2H5  j 


1 

”C2H5j 


0  +C2aH3}0  +  C0- 


London  Institution, 
Sept.  21,  1868. 


Succinic  Acid  from  Chlorpropionic  Acid..- — A.  Eller 
and  H.  Wichelhaus.  Succinic  acid  as  obtained  from 
chlorpropionic  acid  by  the  adtion  of  potassic  cyanide,  fuses 
at  129-5°,  dissolves  in  five  parts  of  water  at  the  ordinary 
temperature,  and  its  potassic  salt  gives  no  preciptitate 
with  ferric  chloride.  The  silver  salt  darkens  slightly  on 
drying. — ( Dciitscli .  Chan.  Gcs,  Berlin,  1868,  98.) 


RESEARCHES  ON  ELECTRO-DEPOSITION. 

By  A.  BRESTER. 


The  original  form  of  this  memoir  was  that  of  an  inaugural 
treatise  submitted  to  the  faculty  of  sciences  of  the 
University  of  Utrecht,  in  order  to  obtain  the  degree  of 
dodtor  of  physic  and  mathematics.  A  large  number  of 
organic  and  inorganic  compounds  are  carefully  considered 
by  the  author  with  regard  to  the  phenomena  presented  by 
them  on  subjedtion  to  the  decomposing  adtion  of  a 
galvanic  current.  We  refer  to  the  original  work  those 
who  wish  for  a  detailed  account  of  the  experiments,  con¬ 
tenting  ourselves  here  with  giving  a  summary  of  the 
adtual  results  of  the  author’s  labours  : — 

Section  1. — 1st.  Hydrogen  evolved  by  the  adtion  of  zinc 
or  iron  upon  dilute  sulphuric  acid  will  not  reduce  a 
solution  of  sulphate  of  silver,  but  will  reduce  a  solution 
of  nitrate  of  silver. 

2nd.  It  is  the  same  with  hydrogen  produced  by  the  de¬ 
composition  of  steam  by  iron  rendered  incandescent ;  it 
reduces  the  solution  of  the  nitrate,  but  not  that  of  the 
sulphate  of  silver. 

3rd.  Hydrogen  evolved  at  a  platinum  cathode,  in  the 
eledtrolysis  of  dilute  sulphuric  acid,  behaves  in  the  same 
manner  ;  it  reduces  the  solution  of  nitrate,  and  not  that 
of  sulphate  of  silver. 

4th.  Hydrogen  colledted  at  a  platinum  cathode,  when, 
according  to  Osann’s  direction,  an  aqueous  solution  of 
recently  distilled  sulphuric  acid  is  subjedted  to  eledtrolysis, 
gives  rise,  it  is  true,  in  a  solution  of  sulphate  of  silver, 
to  an  abundant  black  deposit,  but  that  deposit  consists 
only  of  sulphide  of  silver  and  not  of  metallic  silver. 

5th.  Hydrogen  evolved  in  the  eledtrolysis  of  dilute 
sulphuric  acid,  a  charcoal  cathode  being  used,  is  also 
incapable  of  reducing  a  solution  of  sulphate  of  silver. 

6th.  Hydrogen  obtained  by  eledtrolysis  does  not  differ 
from  ordinary  hydrogen  in  its  behaviour  towards  silver 
salts. 

Section  2. — A  platinum  cathode  which,  after  having 
served  to  effedt  the  eledtrolysis  of  dilute  sulphuric  acid,  is 
instantly  plunged  into  a  solution  of  sulphate  of  silver,  will 
sometimes  reduce  it,  but  more  commonly  fails. 

Section  3. — The  combination  which  frequently  occurs 
between  hydrogen  separated  by  eledtrolysis  and  the 
negative  eledtrode  only  takes  place  when  the  eledtrode  is 
of  platinum. 

Section  4' — 1st.  When  nitric  acid  does  not  liberate  any 
gas  at  the  surface  of  a  negative  eledtrode  of  charcoal  or 
platinum,  the  acid  is  reduced  to  the  state  of  ammonia. 

2nd.  In  the  eledtrolysis  of  concentrated  nitric  acid  the 
same  current  will  not  absolutely  disengage  any  gas  at  a 
platinum  or  charcoal  cathode;  although  it  will  separate 
a  small  quantity  at  a  cathode  of  iron  which  has  been 
rendered  passive. 

Section  5. — 1st.  If  in  the  eledtrolysis  of  nitric  acid,  an 
anode  of  platinum  wire  and  a  cathode  of  silver  wire  be 
used,  and  after  bringing  them  just  into  contadt  in  the 
centre  of  the  eledtrolyte,  then  separated,  the  anode 
assumes  a  dark  brown  colour  at  the  place  touched  by  the. 
cathode. 

2nd.  It  is  frequently  at  this  point  that  the  gaseous 
evolution  begins,  which  rapidly  spreads  over  the  whole, 
surface  of  the  anode,  generally  after  the  disappearance 
of  the  dark  brown  colour. 

3rd.  When  once  an  anode  has  acquired  the  property  of 
turning  brown  at  the  moment  when  the  circuit  is  closed, 
it  retains  that  property  even  if  the  cathode  be  withdrawn 
and  replaced  in  the  liquid  five  or  six  times  consecutively. 

4th.  An  anode  of  platinum  wire,  after  being  brought  into 
contadt  with  a  cathode  of  silver  wire,  presents  the  same 
brown  colour  in  concentrated  sulphuric  acid  as  in  nitric 
acid. 

5th.  This  brown  colouring  does  not  appear  in  red  fuming 
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nitric  acid,  in  sulphates,  nitrates,  caustic  potash,  chlor- 
hydric  acid,  phosphoric  acid,  and  dilute  sulphuric  acid. 

If  the  galvanic  current  be  conducted  through  the 
medium  of  two  platinum  wire  eledtrodes  across  red  fuming 
nitric  acid,  no  gas  is  at  first  disengaged  at  either  eledtrode, 
and  at  the  positive  pole  N04  is  totally  changed  into  N05 
by  oxidation.  At  the  negative  pole  N05  is  reduced  to  NH3 
during  the  whole  duration  of  eledtrolysis. 

Section  7. — 1st.  Although  Davy  used  a  battery  of  200 
elements  to  liberate  the  potassium  contained  in  melted 
caustic  potash,  a  battery  of  six  elements  of  Bunsen  is 
capable  of  producing  a  phenomenon  of  light  at  the  surface 
of  the  cathode,  also  due  in  all  probability  to  the  com¬ 
bustion  of  the  potassium. 

2nd.  In  the  electrolysis  of  melted  caustic  potash,  an 
anode  of  either  platinum,  silver,  or  copper,  dissolves  in 
the  fused  alkali,  and  the  above  named  metals  are  deposited 
on  the  cathode. 

3rd.  This  eledtrolysis  is  accompanied  by  numerous 
secondary  phenomena. 

4th.  Even  without  eledtrolysis  silver  will  dissolve  in 
large  quantities  in  melted  caustic  potash. 

Section  8. — ist.  The  eledtrolysis  of  melted  caustic  soda 
manifests  phenomena  analogous  to  those  observed  in  the 
eledtrolysis  of  melted  caustic  potash. 

2nd.  When  the  eledtrolysis  of  melted  alkalies  occurs 
between  a  cathode  of  platinum  wire  and  an  anode  of  silver 
wire,  a  coating  is  formed  upon  the  cathode,  composed  for 
the  most  part  of  silver,  but  which  leaves,  upon  treatment 
with  nitric  acid,  a  black  pulverulent  residue  probably  of 
platinum. 

Section  g. — In  the  eledtrolysis  of  sulphate  of  soda 
between  two  platinum  eledtrodes,  sodium  is  liberated  at 
the  negative  pole,  and  combines  with  the  platinum  of  the 
cathode. 

Section  10. — ist.  When  melted  chlorate  of  potash  is 
decomposed  between  a  platinum  anode  and  a  cathode 
of  platinum  or  copper,  potassium  is  separated  at  the 
negative  pole,  and  unites  with  the  platinum  or  copper  of 
the  cathode. 

2nd. — In  the  same  eledtrolysis  a  mixture  of  chlorine 
and  oxygen  takes  place  at  the  positive  pole  ;  the  oxygen 
•in  this  mixture  has  an  odour  of  phosphorus  and  when 
brought  into  contadl  with  water  gives  rise  to  thick  white 
vapours. 

Section  11. — ist.  When  concentrated  formic  acid  is 
decomposed  between  two  platinum  plates,  traversed  by 
the  current  of  six  elements  of  Bunsen,  a  mixture  of  two 
volumes  of  carbbnic  acid  and  one  volume  of  oxygen 
separates  at  the  positive  pole. 

2nd. .  When  concentrated  formic  acid  is  decomposed 
by  a  current  of  the  same  force,  but  between  two 
eiedtrodes  of  platinum  wire,  the  mixture  evolved  at 
the  positive  pole  consists  of  four  volumes  of  carbonic  acid 
and  one  volume  of  oxygen. 

3rd.  In  this  last  eledtrolysis,  the  gaseous  cation  takes  a 
volume  much  smaller  than  double  that  of  the  gaseous 
anion. 

Section  12. — ist.  Accordingly  as  n  takes  a  greater  value 
in  the  general  formula,  CnH;;04  of  fatty  acids,  these 
acids  are  more  and  more  imperfedt  condudtors  of  the 
galvanic  current. 

2nd.  Dilute  acetic  acid,  submitted  to  the  adtion  of  six 
elements  of  Bunsen,  evolves  pure  oxygen  at  the  platinum 
anode. 

3rd.  Concentrated  acetic  and  butyric  and  valerianic  acid 
will  condudt  feebly  the  current  of  six  elements  of  Bunsen. 

4th.  Palmitic  and  stearic  acids  in  the  melted  state 
isolate  perfedtly  the  current  of  a  battery  of  eight  elements 
of  Bunsen. 

Section  13. — ist.  Benzoic  acid,  Ci4PIg04,  in  a  fused 
state  will  not  condudt  the  current  of  eight  elements  of 
Bunsen. 

2nd.  When  an  aqueous  solution  of  benzoic  acid,  satu¬ 


rated  in  the  cold,  is  decomposed  between  two  platinum 
eledtrodes  by  the  current  of  six  elements  of  Bunsen, 
oxygen  is  separated  at  the  positive  pole  and  an  equivalent 
quantity  of  hydrogen  at  the  negative  pole. 

3rd.  It  is  very  probable  that  in  this  same  eledtrolysis 
there  is  no  separation  of  benzoic  anhydride  at  the  positive 
pole. 

4th.  During  this  eledtrolysis  it  sometimes  happens  that 
the  negative  eledtrode  of  platinum  wire  is  covered  with 
a  black  coating  which  disappears  on  exposure  to  the 
light. 

Section  14. — ist.  In  the  eledtrolysis,  by  five  elements 
of  Bunsen,  of  a  saturated  aqueous  solution  of  cinnamic 
acid,  the  gaseous  cation  occupies  a  volume  exadtly  equal  to 
three  times  that  of  the  gaseous  anion. 

2nd.  During  this  eledtrolysis,  oxygen,  carbonic  acid, 
and  crystals  of  cinnamic  acid  are  separated  at  the 
platinum  anode. 

Section  15. — ist.  In  the  eledtrolysis  of  dilute  lactic  acid 
by  the  current  of  six  elements  of  Bunsen,  the  gaseous 
cation  takes  a  volume  seven  times  larger  than  that  of  the 
gaseous  anion. 

2nd.  This  gaseous  anion  contains  one  volume  of 
carbonic  acid  to  four  volumes  of  oxygen. 

Section  16.  —ist.  In  the  eledtrolysis  of  a  saturated 
aqueous  solution  of  oxalic  acid  by  a  battery  of  six  elements 
of  Bunsen,  twice  as  much  gas  is  evolved  at  the  negative 
pole  as  at  the  positive. 

2nd.  The  gaseous  anion  resulting  from  this  eledtrolysis 
is  composed  of  two  volumes  of  carbonic  acid  and  one  of 
oxygen. 

Section  17. — ist.  In  the  eledtrolysis  of  a  saturated 
aqueous  solution  of  tartaric  acid  by  a  battery  of  seven 
elements  of  Bunsen,  hydrogen  is  separated  at  the  negative 
and  an  equivalent  quantity  of  oxygen  at  the  positive  pole, 

2nd.  During  this  eledtrolysis  a  negative  eledtrode  of 
sheet  platinum  is  sometimes  covered  by  a  black  coating, 
not  apparently  soluble  in  any  acid,  but  which  decomposes 
on  exposure  to  the  light. 

3rd.  This  coating  can  be  nothing  but  hydride  of 
platinum. 

Section  18. ■ — ist.  The  gaseous  anion  liberated  by 
eledtrolysis  of  a  combination  of  an  inorganic  base  with  an 
organic  acid,  commonly  differs  greatly  from  the  gaseous 
anion  separated  by  eledtrolysis  of  the  acid  forming  part  of 
that  combination,  and  employed  in  an  isolated-condition. 

2nd.  In  electrolysing  an  aqueous  solution  of  form i ate 
of  soda  (density  1-197)  Pure  carbonic  acid  is  separated  at 
the  positive  pole  of  a  battery  of  six  elements  of  Bunsen's. 

3rd.  During  this  eledtrolysis  a  light  brownish  red  pre¬ 
cipitate  is  formed  upon  each  of  the  two  platinum 
eledtrodes. 

Section  19. — ist.  In  the  eledtrolysis  by  the  current  of 
six  elements  of  Bunsen  of  an  aqueous  solution  of 
valerianate  of  potash,  the  gaseous  anion  is  formed  of — 
52-91  volumes  of  carbonic  acid. 

37-37  ,,  ,,  butylene. 

97 1  »  >>  oxygen. 

2nd.  In  the  eledtrolyse  of  melted  palmitate  of  soda  by 
means  of  a  current  of  five  elements  of  Bunsen,  gas  is 
evolved  at  each  of  the  platinum  eledtrodes,  and  at  the 
same  time  the  platinum  of  the  negative  wire  combines 
with  sodium. 

3rd.  That  which  takes  place  in  the  eledtrolysis  of  melted 
sulphate  of  soda,  in  that  of  melted  chlorate  of  potash,  and 
in  that  of  "melted  palmitate  of  soda,  is  also  the  same  in 
melted  sodic  soap  ;  part  of  the  alkaline  metal  set  at  liberty 
at  the  negative  pole  unites  with  the  cathode  of  platinum 
wire. 

4th.  Melted  axunge  and  grease  will  perfedtly  isolate 
the  current  of  a  battery  of  ten  elements  of  Bunsen. 

Section  20.— ist.  In  the  eledtrolysis  by  a  battery  of 
from  five  to  eight  elements  of  Bunsen,  of  a  saturated 
neutral  solution  of  benzoate  of  potash,  benzoic  acid  and 
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oxygen  are  separated  at  the  positive,  and  hydrogen  at  the 
negative  pole. 

2nd.  The  volume  of  oxygen  evolved  in  this  electrolysis 
is  rather  less  than  half  the  bulk  of  hydrogen  which  is 
liberated. 

3rd.  After  forty-eight  hours’  electrolysis  the  benzoate  of 
potash  assumes  a  yellowish  brown  colour  at  the  positive 
platinum  electrode. 

Section  21. — 1st.  A  saturated  aqueous  solution  of 
cinnamate  of  soda  decomposes,  under  the  influence  of  the 
current  of  five  elements  of  Bunsen,  into  cinnamic  acid, 
oxygen,  and  hydrogen. 

2nd.  Part  of  the  cinnamic  acid  separated  in  this 
electrolysis  is  transformed  by  the  liberated  oxygen  into 
oil  of  bitter  almonds  and  carbonic  acid. 

3rd.  In  the  electrolysis  of  aqueous  solutions  of  several 
acids  and  of  the  salts  of  these  acids,  it  is  not  the  anhy¬ 
dride  of  the  acid  which  is  liberated,  but  the  acid  itself. 

Section  22. — 1st.  The  gaseous  anion  of  a  concentrated 
aqueous  solution  of  lactate  of  potash,  does  not  nearly  take 
half  the  volume  of  the  gaseous  cation  ;  it  is  composed, 
when  a  current  of  six  elements  of  Bunsen  are  used,  of 
eighty-six  volumes  of  carbonic  acid  and  four  volumes  of 
oxygen. 

2nd.  During  the  electrolysis  of  lactate  of  potash,  a 
formation  occurs  of  aldehydic  resin. 

Section  23. — 1st.  In  the  electrolysis  of  a  saturated 
solution  of  malate  of  potash  by  a  current  of  five  elements 
of  Bunsen,  the  gaseous  anion  occupies  a  volume  equal 
to  fths  of  the  volume  of  the  gaseous  cation. 

2nd.  33-5  volumes  of  the  gaseous  anion  are  composed 
of  thirty-two  volumes  of  carbonic  acid,  and  i’$  volumes 
of  a  gas,  which,  on  lighting,  burns  clearly  and  brilliantly. 

3rd.  In  this  electrolysis  there  is  separated  at  the 
positive  pole,  in  addition  to  malic  acid,  a  volatile  acid. 

4th.  The  solution  of  malate  of  potash  assumes,  at  the 
platinum  anode  during  electrolysis,  a  light  yellow  colour, 
and  at  the  end  of  eight  days  turns  to  reddish  brown 
without  new  action  from  the  current. 

Section  24.— 1st.  E an  sucree  of  a  density  of  I‘i3  offers 
to  the  current  of  a  battery  of  four  elements  of  Bunsen,  a 
degree  of  conductibility  about  thirty-nine  times  less  than 
that  of  sulphuric  acid  1^24  in  density. 

2nd.  According  as  the  density  of  the  can  sucree  increases 
from  1,  its  conducting  power  first  augments  and  after¬ 
wards  decreases. 

3rd.  In  the  electrolysis  of  cau  sucree  between  two 
electrodes  of  platinum  wire,  the  relation  between  the 
volume  of  the  gaseous  cation  and  that  of  the  gaseous 
anion  approaches  nearer  and  nearer  to  2,  according  as  the 
intensity  of  the  current  increases. 

4th.  The  mixture  of  gaseous  ions  does  not  contain 
carbonic  acid  during  the  first  moments  after  the  com¬ 
mencement  of  the  electrolysis,  but  after  forty-eight  hours 
it  contains  6-6  p.c. 

5th.  Eau  sucree  traversed  by  a  current  of  six  elements 
of  Bunsen,  conducted  by  two  electrodes  of  platinum  wire, 
turns  acid,  acquires  strong  reducing  properties,  and  is 
precipitated  by  acetate  of  lead. 

7th.  By  prolonging  the  electrolyse  of  eau.  sucree  the  acid 
at  first  formed,  is  in  its  turn  decomposed  and  oxidised. 

8th.  When  the  current  of  seven  elements  of  Bunsen  is 
conducted  between  a  cathode  of  platinum  wire  and  an 
anode  of  iron  wire,  gas  is  evolved  at  the  cathode  only ; 
while  at  the  anode  a  green  flaky  body  is  separated,  which 
in  the  places  which  come  in  contact  with  the  air,  de¬ 
composes  into  a  weak  acid  and  into  hydrate  of  iron. 

gth.  A  copper  anode  also  disengages  no  gas  in  the 
electrolysis  of  eau  sucree ,  but  separates  an  unstable 
greenish  blue  substance. 

10th.  A  zinc  anode  when  employed  in  the  electrolysis 
of  eau  sucree  becomes  covered  with  a  flaky  white 
substance  which,  when  washed  and  dried,  is  found  to  be 
hydrate  of  oxide  of  zinc. 

Section  25.— 1st.  In  aqueous  solutions  of  starch, 


dextrine,  and  gum  arabic,  an  anode  of  iron  wire  is  also 
covered  with  a  green  and  flaky  salt  of  protoxide  of  iron, 
whose  base,  influenced  by  the  oxygen  in  the  air,  abandons 
the  acid  and  changes  to  peroxide  of  iron. 

2nd.  As  long  as  the  green  substance-  formed  in  a 
solution  of  starch  remains  unaltered,  the  solution  will 
not  reduce  the  test  liquid  of  the  saccharine  matter  ;  but  it 
will  perform  the  reduction  as  soon  as  the  green  substance 
has  assumed  a  red  colour. 

3rd.  A  solution  of  starch  conducting  the  current  of  six 
elements  of  Bunsen  between  two  electrodes  of  platinum 
wire,  gives  a  neutral  reaction  even  after  five  days,  and 
does  not  change  into  sugar. 

4th.  Collodion  conducts  the  current  of  eight  elements 
of  Bunsen  very  badly  ;  but,  nevertheless,  yields  a  small 
quantity  of  gas  at  the  cathode  when  the  two  electrodes 
'are  brought  close  to  one  another. 

5th.  In  this  electrolysis  a  platinum  anode  is  covered 
with  a  gelatinous,  colourless,  and  transparant  substance, 
which,  on  being  dried  and  burnt,  burns  with  rapidity  and 
deflagration  in  the  same  manner  as  gun  cotton. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 
(Continued  from  page  82.) 


Varieties  of  Food— their  Chemical  Composition  and  Nutri¬ 
tive  Value. 

Animal  Foods . — First  on  the  list  of  these  is  milk ,  a 
liquid  which  contains  all  the  elements  of  food  required  by 
the  very  young,  and  is  therefore  regarded  as  the  type  or 
standard  of  food. 

In  some  countries,  as  Switzerland,  it  is  the  chief  diet  of 
the  peasantry  ;  and  everywhere,  if  easily  obtained,  it  is 
largely  consumed.  76  per  cent  of  the  labouring  classes  of 
England  make  use  of  it ;  83  per  cent  take  it  as  butter¬ 
milk,  and  53  per  cent  as  skimmed-milk.  In  Wales,  the 
average  consumption  of  it  by  farm  labourers  is  4^  pints 
per  adult  weekly — South  Wales  averaging  only  3  pints, 
while  in  North  Wales  it  is  7 E  In  Scotland  the  consump- 
1  tion  among  the  labouring  classes  is  still  larger,  for  it 
amounts  to  6^  pints  per  head  weekly,  and  in  Ireland  it 
!  reaches  6£  pints.  Those  who  take  least  of  it  are  the  poor 
in-door  operatives  of  London  ;  the  weavers  of  Spitalfields, 
for  example,  use  only  about  7*6  ozs.  per  head  weekly,  and 
those  of  Bethnal  Green  only  a  fraction  above  ii  ozs.  per 
head.  When  examined  under  the  microscope,  milk  is 
found  to  consist  of  myriads  of  little  globules  of  butter 
floating  in  a  clear  liquid.  On  standing  for  a  few  hours 
the  oily  particles  rise  to  the  surface  and  form  a  cream, 
the  proportion  of  which  is  the  test  of  quality.  Cow’s  milk 
is  heavier  than  water  in  the  proportion  of  from  1,030  or 
1,032  to  1,000.  Asses’  milk  is  the  lightest,  for  its  gravity  is 
only  about  1,019;  then  comes  human  milk,  1,020;  and, 
lastly,  goat  and  ewes’  milk,  which  is  the  heaviest  of  all, 
from  1,035  to  1)042. 

The  quality  of  milk  varies  with  the  breed  of  the  cow, 
the  nature  of  its  food,  and  the  time  of  milking,  for  afternoon 
milk  is  always  richer  than  morning,  and  the  last  drawn 
than  the  first.  Taking,  however,  the  average  of  a  large 
number  of  samples,  it  may  be  said  that  cows’  milk  Con¬ 
tains  14  per  cent  of  solid  matter,  4-1  of  which  are  casein, 
5'2  sugar,  3-9  butter,  and  o-8  saline  matter.  The  relations 
of  nitrogenous  to  the  carbonaceous  is  1  to  2'2 ;  but  as  fat 
is  2}z  times  more  powerful  than  starch,  the  relation  maybe 
said  to  be  as  1  to  3’6. 

When  milk  is  heated  to  the  boiling  temperature,  the 
casein  is  coagulated  to  some  extent ;  and  if  the  milk  has 
stood  before  it  is  heated,  so  that  the  cream  may  rise,  the 
coagulum  includes  the  cream,  and  makes  the  so-called 
Devonshire  or  clotted  cream. 


*  The  Cantor  Lectures,  delivered  before  the  Society  of  Arts. 
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Acids  also  coagulate  the  casein,  and  produce  a  curd,  as 
in  the  making  of  cheese  and  curds  and  whey. 

Cream  is  rich  in  butter,  as  will  be  seen  by  reference  to 
table  No.  3.  It  contains  34  per  cent  of  solid  matter,  267 
of  which  are  butter,  and  its  gravity  is  about  1,013. 

Skim-milk  is  the  milk  from  which  the  cream  has  been 
removed.  It  contains  only  about  half  as  much  butter  as  new 
milk,  and  its  gravity  is  about  1,037.  all  other  respe&s 
it  is  similar  to  new  miik. 

Buttermilk  is  the  residue  of  the  milk  of  cream  from 
which  the  butter  has  been  removed  by  churning.  It  is 
still  poorer  in  fat  than  skim-milk,  containing,  in  faefl,  only 
about  half  as  much.  Unless  it  is  very  fresh,  it  is  generally 
a  little  acid,  and  frequently  the  acidity  has  gone  so  far  as 
to  set  the  milk  into  a  kind  of  jelly. 

The  whey  of  milk  is  the  opalescent  liquor  from  which 
the  curd  has  been  removed  in  making  cheese.  Although 
not  highly  nutritious,  it  still  holds  a  little  casein  in  solution, 
as  well  as  the  sugar  and  saline  matter  of  the  milk.  It 
is  rarely  used  as  food  by  the  poor,  but  is  given  to  pigs. 
In  Switzerland,  however,  it  is  considered  to  have  medicinal 
virtues,  especially  for  the  cure  of  chronic  disorders  of  the 
abdominal  organs,  and  the  treatment,  which  is  somewhat 
fashionable,  goes  by  the  name  of  cure  de  petit  lait.  There 
is  a  popular  notion  that  the  whey  of  milk  is  sudorific, 
and  hence  we  have  our  wine  whey,  cream  of  tartar  whey, 
alum  whey,  tamarind  whey,  &c.,  when  the  milk  has  been 
curdled  by  these  several  substances. 

Cheese  is  the  coagulated  product  of  milk,  obtained  by 
the  addition  of  rennet  or  a  little  vinegar.  When  cream  is 
coagulated  it  makes  cream  cheese,  which  will  hardly  bear 
keeping,  but  must  be  eaten  fresh.  It  contains  about 
half  its  weight  of  butter,  and  a  fifth  of  its  weight  only  of 
curd. 

When  cream  is  added  to  new  milk,  and  the  mixture  is 
curdled,  it  forms  very  rich  cheese,  as  double  Gloucester 
and  Stilton. 

When  new  milk  alone  is  used  the  cheese  is  less  rich, 
but  still  of  high  quality,  as  Cheddar. 

When  an  eighth  or  a  tenth  of  the  cream  has  been 
taken  off,  it  produces  the  quality  of  cheese  which  is 
most  sought  after,  as  single  Gloucester,  Chester,  American, 
&c. 

And  when  all  the  cream  has  been  removed,  and  the 
skim-milk  is  curdled,  it  forms  the  poor  cheese  of  Holland, 
Friesland,  Suffolk,  Somersetshire,  and  South  Wales. 

At  first  every  variety  of  cheese  is  soft  and  com¬ 
paratively  tasteless,  but  by  keeping  they  undergo  change, 
and  develope  their  flavours,  when  they  are  said  to  be  ripe. 

Analyses  of  two  of  the  most  important  of  them  are 
shown  on  table  No.  3,  and  it  will  be  noticed  that  they 
contain  from  56  to  64  per  cent  of  solid  matter,  about 
half  of  which  is  curd.  In  skim-milk  cheese  the  curd 
amounts  to  44*8  per  cent,  and  the  fat  to  only  3-6;  whereas, 
in  Cheddar,  the  curd  is  only  28*4  per  cent,  and  the  fat 


31*1.  In  nutritive  power,  therefore,  especially  in  nitro¬ 
genous,  matter,  cheese  ranks  high,  and  is  a  valuable 
article  of  diet ;  but  there  is  a  limit  to  its  digestibility, 
and  hence  it  cannot  be  taken  in  large  quantity.  Con¬ 
sidering  its  price  also,  it  is  hardly  so  profitable  as  many 
other  foods  ;  although  where  good  skim-milk  cheese  can 
be  purchased  at  from  2^d.  to  3d.  per  pound  it  forms,  in 
small  quantities  at  a  time,  a  good  adjunct  to  bread. 

Meat. — There  is  hardly  a  class  of  individuals,  however 
poor,  who  do  not  make  a  strong  effort  to  obtain  meat. 
It  would  seem,  therefore,  to  be  a  necessary  article  of  diet. 
In  this  metropolis  the  indoor  operatives  eat  it  to  the 
extent  of  14-8  ozs.  per  adult  weekly ;  70  per  cent  of 
English  farm  labourers  consume  it,  and  to  the  extent  of 
16  ozs.  per  man  weekly  ;  60  per  cent  of  the  Scotch  ;  30  of 
the  Welsh  ;  and  20  of  the  Irish.  The  Scotch,  probably, 
have  a  larger  allowance  than  the  English,  considering 
that  braxy-mutton  is  the  perquisite  of  the  Scotch  labourer  ; 
but  the  Welsh  have  only  an  average  amount  of  2|  ozs. 
per  adult  weekly  ;  and  the  Irish  allowance  is  still  less. 

It  is  difficult  to  obtain  accurate  returns  of  the  quantity  of 
meat  consumed  in  London  ;  but  if  the  computation  of  Dr. 
Winter  be  corredt,  it  is  not  less  than  30^  ozs.  per  head 
weekly,  or  about  4^  ozs.  per  day  for  every  man,  woman, 
and  child.  In  Paris,  according  to  M.  Armand  Husson, 
who  has  carefully  collected  the  octroi  returns,  it  is  rather 
more  than  49  ozs.  per  head  weekly,  or  just  7  ozs.  a  day. 
We  are  not,  therefore,  such  large  meat-eaters  as  the 
French. 

Butchers’  meat  differs  very  much  in  nutritive  value 
according  to  the  proportions  of  fat  and  lean  ;  and  there 
is  a  strong  prejudice  in  favour  of  beef  as  the  strongest  kind 
of  meat.  In  reality,  however,  the  lean  of  all  meat  is  of 
nearly  the  same  nutritive  power,  provided  it  is  digested  ; 
but  in  this  respedt  there  are  large  differences.  The  flavour 
also  varies  with  the  nature  of  the  animal  and  with  its  mode  of 
feeding.  Pampas-pig,  and  indeed  most  wild  swine,  are 
horribly  rank,  but  by  proper  feeding  they  become  delicious. 
In  store  animals,  the  proportion  of  lean  is  always  greater 
than  the  fat,  and  the  solid  matter  does  not  amount  to 
more  than  28  or  29  per  cent  ;  not  so,  however,  in  fat 
animals,  for  then  the  fat  is  largely  in  excess  of  the  lean, 
and  the  solid  matters  make  up  about  half  the  total  weight* 
The  tendency,  indeed,  of  the  fattening  process  is  to  sub¬ 
stitute  fat  for  water  in  the  carcass  ;  and  the  quality  of  the 
meat  depends  on  the  intimate  intermixture  of  fat  with  the 
muscular  tissue.  All  animals  are  not  alike  in  their  method 
of  depositing  fat,  for  some  put  it  upon  the  surface  of  the 
body,  and  others  accumulate  it  among  the  viscera.  The 
art  of  breeding  and  feeding  stock  is  to  overcome  both  of 
these  tendencies,  and,  at  the  same  time  to  produce  a  fat 
which  will  not  melt  or  boil  away  in  cooking.  Oily  foods 
have  always  a  tendency  to  make  soft  fat. 

The  average  proportions  of  fat  and  lean  in  the  offal  and 
carcases  of  animals  are  shown  in  table  No.  VI. 


TABLE  VI.— PERCENTAGE  PROPORTIONS  AND  NUTRITIVE  VALUE  OF  THE  CARCASS  AND 

OFFAL. 


In  Animal. 

Water. 

Nitrogenous. 

Fat. 

Salts. 

Carcass. 

Offal. 

Carcass. 

Offal. 

Carcass. 

Offal. 

Carcass. 

Offal. 

Carcass. 

Offal 

Store  oxen  * ,  , .  . .  . . 

59*3 

38*9 

6o*8 

— 

l8*o 

■ — 

i6‘o 

— 

5*2 

— 

Half  fat  do . . 

— 

— 

54*o 

59*6 

17*8 

20*6 

22*6 

157 

5*6 

4’1 

Felt  do*  ••  « •  ••  .  •  •  * 

59*8 

38*5 

45*6 

52*8 

15*0 

17-5 

34'8 

26*3 

4*6 

3*4 

Fat  heifers . 

55*6 

4I*3 

— 

— 

— 

— 

— 

• — 

— 

— 

Fat  calves  . 

63*1 

33’5 

62*3 

64*9 

16*6 

I7*I 

16*6 

14*6 

4*5 

3*4 

Store  sheep  . .  . .  * . 

53*4 

45*6 

57*3 

637 

145 

18*0 

23*8 

16*1 

4*4 

2*2 

Half  fat  do.  * . * . 

59’° 

4°*5 

497 

6i*i 

14*9 

177 

3i*3 

18*5 

4*i 

2*7 

Fat  do . 

— 

— 

397 

55*2 

ir5 

16*1 

45*4 

26*4 

3*5 

2*3 

Very  fat  do . 

64*1 

35-8 

33'° 

45*1 

9*1 

16*8 

55*1 

34*5 

2*8 

3*6 

Fat  lambs  . 

— 

48*6 

587 

10*9 

18*9 

36-9 

20*1 

3*6 

2*5 

Store  pigs  . 

79'3 

18*8 

55'3 

67*9 

14*0 

14*0 

28*1 

15*0 

2*6 

3*1 

Fat  do . . 

83-4 

16*1 

38*6 

59*4 

10*5 

14*8 

49*5 

22*8 

i*4 

3*0 

Mean  of  all . 

64*1 

34*3 

48*4 

53*8 

13*5 

17*2 

34'4 

21*0 

37 

3*0 
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No.  3  (p.  79)  exhibits  the  proportion  of  the  principal 
nutritive  constituents  in  ordinary  joints  of  meat.  Lean 
meat  is  evidently  deficient  of  carbonaceous  matter,  and 
this  is  best  supplied  in  bread  or  potato  ;  but  in  fat  meat, 
considering  that  the  nutritive  power  of  fat  is  twice  and  a 
half  as  great  as  that  of  starch  or  sugar,  the  carbonaceous 
matter  is  often  in  excess  of  the  right  proportion  ;  it  is 
remarkably  so  in  pork,  which  will  bear  dilution  with  the 
flesh  of  rabbit,  poultry,  and  veal. 

The  amount  of  bone  in  meat  varies  :  it  is  rarely  less 
than  8  per  cent.  In  the  neck  and  brisket  of  beef  it  is  about 

10  per  cent,  and  in  shins  and  legs  of  beef  it  amounts  to 
one-third,  or  even  half  the  totsLl  weight.  The  most 
economical  parts  are  the  round  and  thick  flank,  then  the 
brisket  and  sticking-piece,  and  lastly  the  leg.  In  the  case 
of  mutton  and  pork,  the  leg  is  most  profitable,  and  then 
the  shoulder. 

Horse-flesh  is  hardly  known  in  this  country,  except  as 
canine  food  ;  but  on  the  Continent,  and  especially  in 
Germany,  Belgium,  and  Switzerland,  it  is  regularly  sold 
in  the  public  markets,  aud  is  considered  by  many  persons 
superior  to  beef.  Possibly  we  have  often  eaten  it  on  the 
Continent  without  knowing  it.  A  Chateaubriand ,  or 
double  beef-steak  of  Paris,  is  said  to  be  best  of  horse¬ 
flesh  ;  and  no  doubt  the  frequenters  of  the  restaurants  of 
Paris  have  unwittingly  acquired  a  fondness  for  it,  and 
have  relished  it  as  good  beef.  A  story  is  told  by  a  writer 
in  the  Saturday  Review  of  a  Frenchman  who  blandly 
remonstrated  with  an  Englishman  for  his  scorn  of  French 
beef'  “  I  have,”  he  said,  “been  two  times  in  England, 
but  I  navere  find  the  bif  superieur  to  ours.  I  find  it  vary 
conveenient  that  they  bring  it  you  on  little  pieces  of  stick, 
for  one  penny,  but  I  do  not  find  the  bif  superieur.” 
“  Good  heavens  !”  cried  the  Englishman,  red  with 
astonishment,  “you  have  been  eating  cat’s-meat.”  To 
be  serious,  however,  I  do  not  see  why  the  flesh  of  healthy 
horses  should  not  be  used  as  human  food.  It  has,  indeed, 
many  powerful  advocates,  among  whom  is  the  great 
naturalist,  Geoffroy  St.  Hilaire. 

Venison  and  the  dark  flesh  of  other  wild  animals  differs 
from  butchers’  meat  in  the  circumstance  that  it  is  leaner, 
and  that  it  contains  more  blood  ;  but  its  nutritive  power, 
when  properly  cooked,  is  not  inferior  to  that  of  beef  or 
mutton,  and  it  is  always  more  digestible. 

The  offal  of  meat  constitutes  about  one-third  of  the 
entire  weight  of  the  slaughtered  animal.  It  consists  of 
the  blood,  the  head  and  its  contents,  the  tongue  and  brain, 
the  heart  and  lungs,  the  abdominal  viscera — as  the 
diaphragm,  the  liver,  spleen,  pancreas,  stomach,  intestines, 
and  reproductive  organs,  the  feet,  tail,  and  skin.  In 
the  case  of  the  pig,  the  skin  and  head  are  parts  of  the 
carcass. 

Nearly  all  these,  when  properly  treated,  are  good  for 
food.  The  blood  of  the  pig  is  mixed  with  groats  and  fat, 
and  converted  into  black-pudding,  which  contains  about 

11  per  cent  of  nitrogenous  matter.  The  stomach  of  the 
bullock  is  cleaned  and  boiled  for  tripe,  which  contains  13 
per  cent  of  albumen  and  16  of  fat.  The  heart,  lungs,  and 
pancreas,  which  constitute  about  7  per  cent  of  the  live 
weight  of  animals,  are  as  nutritious  as  lean  meat.  The 
head,  especially  of  the  ox,  makes  good  soup  ;  but  it 
requires  long  boiling  to  extrad  the  nutriment.  Boiled 
for  eight  or  nine  hours  it  will  yield  one-fourth  of  its  weight 
of  gelatine  ;  besides  which  an  ox-cheek  will  furnish  about 
4  lbs.  of  good  meat.  Bones  also  contain  much  fat  and 
nitrogenous  matter,  which  they  give  up  when  broken 
small  and  boiled  for  many  hours  ;  6  lbs.  of  bones  are  equal 
to  1  lb.  of  meat  for  nitrogen,  and  to  nearly  2  lbs.  of  meat 
for  carbon. 

Bacon  differs  from  fresh  meat  in  the  relatively  large 
amount  of  fat  and  small  proportion  of  water.  It  is  an 
almost  universal  article  of  diet  among  the  labouring 
classes.  74  per  cent  of  farm  servants  use  it  to  the  extent 
of  from  lb.  to  2  lbs.  per  adult  weeekly.  6g  per  cent  of 
the  Scotch  use  it,  and  40  per  cent  of  the  Irish.  It  is  pre¬ 
ferred  to  butchers’  meat  for  many  reasons — as  that  it  goes 


further,  especially  with  children,  who  don’t  generally  like 
fat ;  it  has  more  relish  ;  it  is  easily  cooked,  and  suffers 
less  waste  in  cooking  ;  besides  which  it  is  easily  kept,  and 
is  always  handy.  Preference  is  nearly  always  given  to 
the  English  bacon,  notwithstanding  that  it  is  double  the 
price  of  American,  for  the  flavour  is  better,  and  it  does 
not  boil  away  in  cooking.  No  doubt  the  inferiority  of 
American  bacon  is  due  to  the  method  of  feeding  the  pigs, 
for  they  run  wild  and  eat  large  quantities  of  acorns  and 
oily  nuts.  Good  bacon  should  not  lose  more  than  from 
10  to  15  per  cent  in  cooking. 

The  nutritive  value  of  both  green  and  dried  bacon  are 
shown  in  tables  No.  3  and  No.  4.  Their  peculiarity  is 
the  large  amount  of  carbonaceous  matter  they  contain  as 
compared  with  nitrogenous.  Calculated  as  starch,  it  is  as 
20  or  24  to  1.  Flence  it  is  that  it  will  improve  the  value  of 
substances  rich  in  nitrogen,  as  eggs,  veal,  poultry,  beans, 
and  peas. 

Poultry  and  the  white  meat  of  rabbits  are  not  of  them¬ 
selves  very  nourishing.  They  contain  too  much  nitro¬ 
genous  matter  and  too  little  fat.  In  the  case  of  aquatic 
birds,  as  the  goose  and  duck,  the  fat  is  more  abundant ; 
but  it  contains  certain  flavouring  matters  which  are  not 
easy  of  digestion.  The  darker  flesh  of  game  is  also 
somewhat  indigestible,  and  requires  management  in  its 
culinary  treatment. 

Fish  is  not  a  favourite  article  of  diet  with  the  labour¬ 
ing  classes,  unless  it  is  salted  or  smoked,  and  then  it  is 
chiefly  used  for  its  flavouring  qualities.  There  is  a  pre¬ 
judice  that  it  has  no  nutritive  strength,  and  it  arises,  per¬ 
haps,  from  the  circumstance  that  it  does  not  easily  satisfy 
hunger,  and  is  quickly  digested;  but  the  inhabitants  of  our 
coasts  use  it  largely  as  food. 

The  nutritive  value  of  the  white  varieties  of  fish,  as 
whiting,  cod,  haddock,  sole,  plaice,  flounder,  and  turbot, 
are  shown  in  tables  No.  3  and  No.  4,;  and  it  will  be 
remarked  that  they  contain  only  about  22  per  cent  of  solid 
matter,  18  of  which  is  nitrogenous.  They  want  butter, 
therefore,  to  increase  their  nutritive  value. 

Mackerel,  eels,  and  salmon,  are,  however,  richer  in  fat, 
for  the  former  contains  about  7  per  cent  and  the 
latter  6,  while  the  oily  matter  of  eels  amounts  to  nearly 
14  per  cent.  The  same  is  the  case  with  the  sprat,  the 
herring,  and  the  pilchard,  and  with  most  of  our  fresh¬ 
water  fish. 

All  fish  are  in  their  best  condition  at  the  time  of  the 
ripening  of  the  milt  and  roe,  for  not  only  are  they  fatter 
at  that  time,  but  when  cooked  they  have  a  better  flavour, 
and  the  flesh  is  solid  and  opaque.  On  the  other  hand, 
when  they  are  out  of  condition  the  flesh  is  semi-gelatinous 
and  watery. 

Shell-fish  of  all  descriptions  have  nearly  the  same 
nutritive  values.  They  contain  about  thirteen  parts  of 
solid  matter  in  the  hundred,  and  this  has  the  composition 
of  white  fish.  Their  digestibility  varies — mussels,  limpets, 
and  whelks  being  rather  hard  of  digestion,  while  scallops, 
cockles,  periwinkles,  lobsters,  and  crabs  are,  perhaps,  a 
little  more  easily  digested,  and  oysters  still  more  so. 
None  of  them  are  suited  for  delicate  stomachs,  although 
the  poorer  inhabitants  on  the  coast  eat  them  freely  ;  and 
vineyard  snails  on  the  Continent,  and  even  slugs  in  China, 
have  a  reputation  for  delicacy  and  nutritive  power. 

Eggs  contain  about  26.  per  cent  of  solid  matter,  14  of 
which  is  nitrogenous,  and  io£  carbonaceous  or  fatty. 
The  yolk  is  the  part  which  contains  the  fat,  for  it  there 
amounts  to  31  per  cent,  while  the  white  of  the  egg, 
which  is  entirely  free  from  fat,  is  the  richest  in  nitrogen 
- — the  albumen  amounting  to  20^4  per  cent.  Altogether, 
however,  eggs  are  very  deficient  of  carboneous  matter,  for, 
calculated  as  starch,  it  is  only  in  the  proportion  of  1*75 
to  one  of  nitrogenous.  Hence  it  is  that  eggs  consort  well 
with  oil  in  salads,  with  fat  bacon,  and  with  all  kinds  of 
farinaceous  matters  in  puddings. 

Fat  of  some  some  descriptions,  as  butter,  lard,  suet,  or 
dripping,  is  universally  consumed.  In  many  cases  it 
exists  in  sufficient  quantity  in  the  food,  as  in  bacon  and 
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at  meat,  but  when  this  is  not  the  case,  it  is  invariably 
supplied  from  some  other  source.  99  per  cent  of  farm 
labourers  use  fat  of  some  sort— butter  or  dripping — to 
the  extent  of  5^  ozs.  weekly  per  adult.  It  is  difficult  to 
say  how  much  is  really  required  by  the  human  system, 
but  looking  at  the  proportion  in  milk,  it  would  seem  to  be 
not  less  than  28  per  cent  of  the  dry  solid  food.  The  fats 
in  common  use  contain  about  80  per  cent  of  real  fatty 
matter,  the  rest  being  water  and  salt,  and  although  butter 
is  the  fat  ordinarily  purchased,  yet  dripping  is  equally 
valuable,  and  so  also  are  the  vegetable  fats  of  the  tropics. 
Cocoa  and  chocolate  owe  their  chief  value  as  food  to  the  fat 
they  contain.  Cocoa  is  composed  of  50  per  cent  of  solid  fat, 
called  cocoa  butter,  and  chocolate  is  a  sweet  preparation 
of  it. 

Of  liquid  articles  of  diet,  beer  and  porter  stand  first 
in  nutritive  value.  They  contain  about  9  per  cent  of 
solid  matter,  8f  of  which  are  sugar  and  gum.  Their 
nutritive  value  is  not,  therefore,  great ;  and  yet,  according 
to  Liebig,  whenever  beer  and  porter  are  not  used,  there  is 
always  a  larger  consumption  of  bread.  > 

The  nutritive  functions  of  tea  and  coffee  are  hardly 
understood  ;  for  although  they  are  largely  used,  and  as  if 
by  an  instinctive  craving, yet  their  adtual  nourishing  power  is 
insignificant.  I  shall  deal  further  with  this  subjedt  hereafter. 

The  last  constituent  of  food  that  we  have  to  consider  is 
saline  matter.  Broadly,  it  may  be  stated  that  we  require 
phosphates  and  sulphates  of  potash,  lime,  and  magnesia, 
and  that  we  also  want  a  still  larger  proportion  of 
common  salt.  In  most  cases  the  phosphates  and  sul¬ 
phates  are  in  sufficient  quantity  in  ordinary  foods  ;  in  fad, 
Mr.  Lawes  found,  in  his  experiments  on  the  fatttening 
of  animals,  that  for  every  single  part  of  saline  matter 
retained  in  the  system  of  the  pig,  there  were  from  fourteen 
to  fifteen  parts  in  the  food  ;  not  that  the  whole  of  this 
was  lost,  for  probably  it  performed  important  functions 
in  the  processes  of  assimilation  and  secretion.  Common 
salt,  however,  is  not  present  in  the  food  to  any  large  extent, 
and  therefore  it  must  be  added  to  it. 

And  now,  before  leaving  this  part  of  the  subject,  let  us 
pause  to  consider  the  vast  machinery  which  is  in  opera¬ 
tion  for  the  supply  of  food  to  this  metropolis.  At  the 
present  time  over  three  millions  of  people  have  to  be  fed 
daily  ;  and  yet  so  regular  is  the  supply,  that  no  one  con¬ 
siders  even  the  possibility  of  its  failing.  On  the  other 
hand,  there  is  no  redundancy ;  and  not  only  does  this 
supply  regularly  reach  the  metropolis,  but  it  is  distributed 
to  our  very  doors.  About  4,200  tons  of  fish  ;  over  4,000 
sheep ;  nearly  700  oxen  ;  about  90  calves ;  4,000  pigs, 
including  bacon  and  hams  ;  not  less  than  5,000  fowls,  and 
other  kinds  of  poultry  ;  besides  a  million  or  so  of  oysters; 
and  eggs  innumerable,  with  flour  enough  to  make  nearly 
a  million  quartern  loaves  ;  and  vegetables,  butter,  and 
beer  in  proportion,  are  daily  brought  to  this  city. 
“  Imagine,”  as  Archbishop  Whately  says,  “  a  Head 
Commissioner  entrusted  wirh  the  office  of  furnishing 
all  these  things  regularly  to  the  people.  How  would 
he  succeed  ?”  And  yet  all  this  goes  on  with  the 
regularity  and  precision  of  a  machine,  without  Govern¬ 
ment  or  even  municipal  interference,  but  simply  through 
the  magical  power  and  unfettered  aCtion  of  free-trade. 
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Researches  on  the  Bleaching  of  Tissues. — Electric  Pyrometer. — 
Academy  of  Sciences  :  Diredt  Transformation  of  Marsh  Gas  into 
more  condensed  Hydrocarbons. — New  Reagent  for  the  Determina¬ 
tion  of  Carbonic  Acid  in  Combination. — Colouring  Matters  derived 
from  Orcine. 

M.  Kolb  has  made  some  researches  upon  the  bleaching 
of  tissues.  Flax  was  the  fibre  chiefly  used  in  the  experi¬ 
ments.  A  memoir  presented  to  the  Academy  comprises 
the  first  portion  of  the  results  ;  it  developes  the  results 
furnished  by  studying  the  treatment  of  the  fibre  with 


alkalies,  and  has  for  its  objedt  to  fix  precisely  the  nature 
of  the  substance  which  passes  by  the  names  of  resin, 
gummy  matter*  gum-resin,  saponifiable  matter,  &c. 
Elementary  analysis  gave  no  information  ;  it  gave 
figures  which  closely  approached  the  percentage  com¬ 
position  of  cellulose.  The  employment  of  various 
solvents  used  in  organic  chemistry,  on  the  contrary,  led 
to  certain  conclusions  by  a  chain  of  fadts.  The  fibre 
after  treatment  with  alkalies  furnished  strongly-coloured 
lyes,  which  had  a  certain  tendency  to  mould;  this  result 
suggested  the  idea  of  a  saponification,  and  led  to  the 
examination,  as  solvents,  of  alcohol,  ether,  and  essential 
oils.  The  yellow  colouring  matter  is  completely  insoluble, 
and  these  liquids  only  remove  from  the  fibre  a  white  fatty 
matter  and  a  green  essence,  the  penetrating  odour  of 
which  is  found  slightly  perceptible  in  bleachers’  lyes. 
The  whole  only  constitutes  4^8  per  cent  of  the  weight  of 
the  fibre,  and  is  the  portion  really  saponifiable  in  caustic 
alkalies  ;  the  alkaline  carbonates  leave  this  fatty  matter 
in  the  fibre,  which  becomes,  at  the  same  time,  more  supple. 
After  exhaustion  by  alcohol,  the  fibre,  boiled  in  weak 
potash,  soda  or  ammonia  solution,  gave,  in  three  cases,  a 
loss  in  weight  of  22  per  cent.  Carbonate  of  soda  possesses 
exadtly  the  same  solvent  power,  but  it  adts  more  slowly. 
The  brown  lyes  thus  obtained,  neutralised  by  hydrochloric 
acid,  give  a  brown  gelatinous  precipitate;  but  the  coloura¬ 
tion  of  the  liquid  still  indicates  the  incompleteness  of  the 
precipitation.  Neither  acid  in  excess,  nor  lime  or  baryta, 
will  precipitate  that  which  remains  of  the  colouring 
matter  in  solution.  This  soluble  portion  varies  according  to 
the  amount  of  alkali, and  especially  according  to  the  duration 
of  the  ebullition  ;  thus  twelve  hours’  ebullition  with 
ammonia  suffices  for  acids  to  cause  no  precipitate  in  the 
solution.  The  fibre,  treated  by  boiling  water,  loses  at 
the  end  of  a  week  16  per  cent  of  its  weight,  and  18  per 
cent  when  pressure  intervenes  ;  the  matter  dissolved  is 
acid  to  litmus,  colours  the  water  slightly,  and  possesses 
the  singular  property  of  browning  by  simple  contadt  with 
alkali.  Considering  these  first  characters,  it  is  difficult  to 
admit  the  presence  of  a  resinous  matter.  Caustic  alkalies 
or  alkaline  carbonates  do  not  adt  as  simple  solvents,  for 
in  boiling  the  fibre  with  determinate  amounts  of  carbonate 
of  soda  or  sulphide  of  sodium,  it  was  found  that  after  eight 
hours’  ebullition  no  trace  of  carbonic  acid  or  hydrosulphuric 
acid  remained.  Resins  do  not  give  similar  results  ;  they 
saponify  equally  well  with  sulphides  and  alkaline  oxides. 
Lime  does  not  precipitate  this  substance  dissolved  by  the 
alkalies  ;  the  fibre  boiled  with  milk  of  lime  loses  the  same 
weight  as  in  soda,  a  soluble  combination  being  formed 
with  lime,  containing  48  parts  of  this  oxide  for  100  of  the 
colouring  matter  ;  chalk  gives  the  same  result,  although 
more  slowly.  The  treatment  by  chalk  and  lime  presents 
this  particular — that  the  solutions  obtained  remain  colour¬ 
less,  and  that  the  precipitates  obtained  are,  white.  Analysis 
assigns  to  the  substance  soluble  in  alkalies  and  re-pre¬ 
cipitated  by  acids,  the  following  numbers : — Hydrogen,  5-0  ; 
carbon,  42-8;  oxygen,  52'2. 

The  research  has  led  to  the  establishment  of  the 
following  fadts  : — The  gummy  substance  which  adheres  to 
the  fibres  of  flax  is  nothing  else  than  pedtose.  The 
soaking  or  steeping  of  the  fibre  appears  to  have  for  its 
objedt  the  determination  of  the  pedtic  fermentation,  and 
the  pedtic  acid  which  results  remains  fixed  on  the  flax, 
either  mechanically  or  in  part  in  the  form  of  pedtate  of 
ammonia.  The  caustic  alkalies  in  the  cold  form  gela¬ 
tinous  pedtates,  which  preserve  the  fibre  from  being  com¬ 
pletely  atttacked.  Pedtic  acid  being  weak,  the  alkaline 
carbonates  have  in  the  cold  only  a  feeble  adtion  upon 
tbe  fibre.  Ebullition,  on  the  contrary,  transforms  pedtic 
acid  into  an  energetic  acid — metapedtic  acid,  the  car¬ 
bonates  are  then  strongly  attacked,  and  their  employment 
becomes  as  efficacious  as  that  of  caustic  alkalies.  The 
carbonate  of  soda,  even  in  large  quantity,  is  not  a  cause 
of  the  weakening  of  the  fibre,  which  loses  more  strength 
from  the  employment  of  caustic  soda,  especially  when  the 
lye  is  concentrated.  The  employment  of  lime,  even  in 
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the  cold,  weakens  the  fibre  considerably.  But  the  chief 
cause  of  the  destruction  of  the  solidity  of  the  fibre  is  too 
prolonged  digestion,  particularly  with  caustic  soda. 
M.  Kolb  says,  that  after  having  proved  the  existence  of 
peCtose  in  the  unsteeped  flax,  and  of  pedtic  acid  in  the 
same  flax  afer  steeping,  it  is  to  be  hoped  that  the  attention 
of  chemists  will  be  drawn  to  the  pedtic  fermentation,  well 
known,  doubtless,  as  a  scientific  fadt,  but  of  which  no 
one  suspedted  an  industrial  application  of  so  high  im¬ 
portance. 

M.  Becquerel  has  invented  an  eledtric  pyrometer  for 
the  measurement  of  high  temperatures.  Metallurgists 
will  probably  find  this  application  very  advantageous.  To 
solve  the  problem  of  the  commercial  application  of  a 
thermo-eledtric  current  as  a  pyrometer,  it  was  necessary 
to  combine  a  thermo-eledtric  couple  by  the  aid  of  two 
•nalterable  metals,  resisting  the  highest  temperatures, 
and  then  to  establish  a  graduated  table.  As  to  the 
pradtical  installation  of  the  pyro-eledtric  couple,  it  is  easily 
made.  A  table  of  sines  has  been  specially  constructed 
for  these  observations. 

At  the  meeting  of  the  Academy  on  the  27th  of  July, 
M.  Berthelot  communicated  a  memoir  “  On  the  Diredt 
Transformation  of  Marsh  Gas  into  more  condensed  Car¬ 
bides M.  Lorry,  a  memoir  relative  to  “  A  new  Reagent 
for  the  Determination  of  Carbonic  Acid  in  combination  in 
Bicarbonates  and  in  Natural  Waters  and  M.  de 
Luynes,  a  memoir  “On  the  Colouring  Matters  derived 
from  Orceine.” 

Whenever  marsh  gas  is  formed,  either  by  synthesis  or 
by  analysis,  its  formation  is  accompanied  by  that  of 
olefiant  gas,  and  of  the  condensed  carbides,  C2«H2«.  To 
interpret  this  result,  M.  Berthelot  had  believed  up  to  the 
present  that  a  portion  of  the  marsh  gas  combines,  in  the 
nascent  state,  with  another  portion  of  the  same  carbide 
with  loss  of  hydrogen.  Thus  ethylene  is  first  formed  ;  this 
in  its  turn  adts  upon  the  marsh  gas,  giving  rise  to  propy¬ 
lene,  then  butylene.  To  demonstrate  this,  marsh  gas, 
carefully  purified,  is  made  to  pass  through  a  tube  of 
porcelain  heated  to  moderate  redness ;  a  considerable 
quantity  of  olefiant  gas  and  of  more  condensed  homologous 
carbides,  such  as  propylene  may  be  collected.  Ethylene  is 
the  most  abundant  of  the  C2nH2n  carbides  formed  by  the 
condensation  of  marsh  gas.  M.  Berthelot  prepared  some 
marsh  gas  at  a  low  temperature  of  more  assured  purity 
than  that  obtained  from  acetates.  Several  litres  of  very 
pure  marsh  gas  were  obtained,  and  the  production  of  the 
C2n¥L2n  carbides  repeated.  The  proportion  of  ethylene 
regenerated  from  its  bromide  (the  hydrocarbons  were 
collected  as  bromides,  which  were  separated  by  distillation) 
amounted  to  more  than  10  centimetres  for  every  litre  of 
marsh  gas  employed,  notwithstanding  the  loss  entailed 
in  purifying  the  bromides. 

The  formation  of  acetylene  is  in  relation  to  that  of 
ethylene — in  fadt,  ethylene  is  partially  decomposed  at  a  red 
heat  into  acetylene  and  hydrogen,  C4H4  =  C4H2  +  H2. 
Acetylene  and  hydrogen  are  produced  in  the  nascent  state, 
and  yet  these  bodies  in  the  free  state  reproduce  ethylene. 
Between  these  three  gases  there  is  produced  at  redness 
a  sort  of  equilibrium,  which  maintains  so  well  that  it  is 
not  troubled  by  the  slower  progress  of  molecular  condensa¬ 
tions.  These  notions  lead  to  the  acknowledgement  of  the 
existence  of  hydride  of  ethylene,  C4H6,  in  the  same  media. 
_M.  Berthelot  has,  in  fadt,  found  that  hydride  of  ethylene 
is  formed  by  the  diredt  reaction  of  ethylene  and  free 
hydrogen  ;  reciprocally  free  hydride  of  ethylene  is  decom¬ 
posed  in  part  into  hydrogen  and  ethylene.  This  led  to 
the  examination  of  whether  marsh  gas  would  engender,  by 
its  transformation,  hydride  of  ethylene.  Although  the 
detection  of  a  small  quantity  of  this  carbide  is  much  more 
difficult  than  that  of  ethylene  or  acetylene,  M. 
Berthelot  thinks  to  have  succeeded  in  demonstrating 
the  existence  of  hydride  of  ethylene,  in  taking  advan¬ 
tage  of  the  much  greater  solubility  of  this  carbide  over 
marsh  gas  in  alcohol.  Several  litres  of  alcohol  were 
saturated  with  the  marsh  gas  from  the  reaction  ;  the  part 


dissolved  was  disengaged  by  ebullition,  and  treated  again 
with  a  quantity  of  alcohol  insufficient  to  dissolve  the 
whole  ;  the  boiling  was  repeated  until  five  series  of 
operations  had  been  made,  until  the  last  amount  of 
gas  obtained  was  reduced  to  a  few  cubic  centimetres. 
According  to  the  analysis,  the  last  sample  of  gas  obtained 
was  formed  of  7*5  of  hydride  of  ethylene,  and  g2'5  of  marsh 
gas.  Thus  the  transformation  of  free  marsh  gas  furnishes 
hydride  of  ethylene — 

C2H4+C2H4-H2  =  C4H6  =  C2H2(C2H4). 

This  transformation  then  gives  birth  to  the  three  carbides, 
which  contain  four  equivalents  of  carbon — acetylene, 
ethylene,  and  hydride  of  ethylene — and  these  carbides  are 
bound  to  each  other  and  to  hydrogen  by  the  relations  of 
equilibrium,  so  that  the  formation  of  any  one  of  these 
gases  necessitates  the  formation  of  the  two  others. 

Orcine  is  a  colourless  crystalline  substance  which 
possesses,  as  Robignet  has  demonstrated,  the  property 
of  becoming  transformed  into  a  violet  colouring  matter 
(orceine),  under  the  influence  of  air  and  an  aqueous 
solution  of  ammonia.  This  colouration  is  obtained  in  the 
presence  of  water,  ammonia,  and  the  oxygen  of  the  atmo¬ 
sphere.  The  simultaneous  presence  of  these  three  agents 
is  necessary;  without  water  there  is  no  colouration. 
The  following  are  some  experiments  M.  de  Luynes  has 
made : — Into  a  sufficiently  large  thermometric  tube  he 
introduced  an  aqueous  and  boiled  solution  of  orcine, 
together  with  ammonia  and  some  oxidising  reagents. 
A  quantity  of  the  liquid  having  entered,  the  tube  was 
drawn  off  nearly  at  right  angles,  and  the  air  having  been 
expelled,  the  tube  was  sealed  and  afterwards  heated  to 
50°.  With  bichromate  of  potash  or  ammonia,  the  solution 
assumes  an  intense  blue  tint  ;  ammoniacal  sulphate  of 
copper  is  slowly,  but  completely,  reduced.  Arsenic  acid 
is  likewise  reduced;  "arsenious  acid  gives  no  result. 
M.  de  Luynes  finds  orcine  to  yield  two  distinct  products — 
a  violet  resinous  matter,  soluble  in  ammonia,  and  a  crystal¬ 
line  matter,  superficially  coloured,  which  colours  deeply 
by  contact  with  acids  and  alkalies.  The  resinous  matter 
constitutes  80  per  cent  of  orcine,  and  the  crystalline 
matter  20  per  cent. 
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Strychnia  and  Ammonic  Sulphydrate.— A.  W.  Hof¬ 
mann.  On  mixing  a  cold  saturated  solution  of  strychnia 
in  alcohol  with  an  alcoholic  solution  of  ammonic 
sulphydrate  containing  free  sulphur,  a  separation  of 
orange  coloured  crystals  is  observed  which  is  complete 
after  twelve  hours.  The  mother  liquor  is  poured  off,  and 
the  crystals  are  washed  with  cold  alcohol,  which  renders 
them  chemically  pure.  They  are  quite  insoluble  in  water, 
alcohol,  ether,  or  carbonic  disulphide.  Their  composition 
is  G2iH22N2G2.H2S3.  When  treated  with  strong  sul¬ 
phuric  acid  they  discolour,  and  on  addition  of  water  oily 
drops  of  hydric  peroxide  are  separated.  No  similar  com¬ 
pounds  could  be  obtained  from  quinine,  cinchonine,  or 
brucine. — (Deutsch.  Chem.  Ges.,  Berlin,  1868,  81). 

Camphor  and  Camphoric  Acid. — W.  Weyl.  If 
camphoric  acid  is  heated  to  200°  C.  with  iodhydric  acid 
(boiling  at  1270),  iodine  and  carbonic  dioxide  are  set  free 
and  a  hydrocarbon  of  the  composition  C9Hj8,  is  formed, 
which  after  being  washed  with  water  and  distilled  from 
sodium,  boils  at  115 — 1180.  From  8  grammes  of  cam¬ 
phoric  acid,  4  c.c.  of  the  purified  hydrocarbon  were 
obtained.  The  latter  is  insoluble  in  water,  is  not  adted 
upon  by  bromine,  but  is  oxidised,  after  a  prolonged  treat¬ 
ment  with  sulphuric  acid  and  potassic  dichromate,  at  ioo° 
to  a  crystalline  acid  which  is  soluble  in  water,  fuses,  and 
may  be  volatilised  without  undergoing  decomposition. 
20  grammes  of  camphor  treated  in  a  similar  manner  with 
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IH  produced  20  c.c.  of  a  mixture  of  three  hydrocarbons. 
By  means  of  washing  with  water  and  repeated  rectifi¬ 
cations  over  sodium,  the  compound  GgHig,  boiling  at 
135 — 140°,  may  be  separated.  A  greater  portion  boils  at 
163°,  and  has  the  composition  GI0Hi8.  This  latter  when 
again  heated  with  IH  to  no°  is  converted  into  €-ioH2oj  with 
the  boiling  point  170 — 175°-  GgH^  and  €i0Hxs  combine 
with  bromine  without  elimination  of  HBr.  They  are  readily 
oxidised  :  from  GxoHis  four  acids  were  obtained- — acetic 
acid  and  three  others,  which  require  further  examination. 
The  author  has  also  investigated  the  adtion  of  iodhydric 
acid  on  oil  of  turpentine,  and  obtained  a  hydrocarbon  of 
the  boiling  point  163°. — (Ibid.,  18.68,  94). 

Menaphtylamine. — A.  W.  Hofmann.  This  compound 
is  formed  when  an  alcoholic  solution  of  menaphtothiamide, 
GxxHgNS,  is  treated  with  zinc  and  chlorhydric  acid  until 
the  evolution  of  hydric  sulphide  has  almost  ceased.  The 
base  is  separated  by  boiling  off  the  alcohol  and  precipi¬ 
tating  with  sodic  hydrate.  It  has  the  composition 
GnHgNH2,  and  boils  at  290 — 293°  C.  Its  chlorhydrate 
crystallises  in  long  needles  ;  the  platino-chloride, 
2(GxiH9NH2.HCl)PtCl4, 

is  obtained  as  a  yellow  crystalline  precipitate.  The  base, 
when  trated  with  carbonic  disulphide  is  converted  into  a 
mass  of  white  crystals.  Alcoholic  sodic  hydrate  and 
chloroform  produce  formomenaphtylnitrile. — (Ibid.  1868, 
100). 

Crystallised  Oxichloride  of  Antimony  and  Chloride 
of  Antimonyle.- — L.  Schaeffer.  Oxichloride  of  antimony 
(powder  of  algaroth),2SbOCl  -f  Sb2G3,is  obtained  in  crystals 
of  the  rhombic  system  by  heating  in  a  sealed  vessel  3  mole¬ 
cules  of  alcohol  with  1  molecule  of  antimonious  chloride  to 
I50°C.  By  heating  1  molecule  of  alcohol  with  1  molecule 
of  antimonious  chloride  to  160°,  the  compound  SbGCl, 
chloride  of  antimonyle,  also  in  the  crystalline  state,  is 
formed.  The  latter  is  insoluble  in  alcohol  or  ether; 
water  slowly  decomposes  it  to  oxychloride  and  chlor¬ 
hydric  acid. — (Ibid.  1868,  135). 

Azobenzid. — P.  Alexeyeff.  Finely  divided  zinc  with 
the  addition  of  a  small  quantity  of  potassic  or  sodic 
hydrate  adts  upon  nitrobenzol  in  alcoholic  solution  exadtly 
like  sodium  amalgam.  By  the  same  reagent  azobenzid  is 
rapidly  converted  into  hydrazobenzid,  and  dichlorazoxy- 
benzid  into  white  needles  of  dichlorhydrazobenzid. 
Azobenzid,  when  heated  by  itself,  decomposes  to  cyan- 
hydric  acid,  aniline,  benzol,  diphenyle,  and  carbon.  The 
author  further  remarks  that  the  soluble  produdt  of 
reduction  of  nitroazoxybenzid,  discovered  by  Zinin  and 
examined  by  Schmidt,  shows  the  same  properties  as,  and 
probably  is  identical  with,  Hofmann’s  /3-phenylenedi- 
amine. — ( Akad.z .,  St.  Petersburg,  12  [1868],  480). 

Chlorbenzil. — N.  Zinin.  Chlorbenzil,  GX4HI0GC12,  is 
readily  converted  into  deoxybenzoin,  Gi4Hi2G,  by  treating 
it  with  zinc  and  chlorhydric  acid  when  in  alcoholic,  or 
with  tin  when  in  an  acetic  acid  solution  : — 

Gi4HioG>C12  +  2H2  Gi4Hi20  +  2HCI. 

Argentic  Cyanide  and  Sulphuric  Chloride. — R. 
Schneider.  If  one  part  of  sulphuric  chloride  (SCI), 
dissolved  in  ten  or  twelve  parts  of  carbonic  disulphide, 
is  added  to  two  parts  of  argentic  cyanide,  an  energetic 
reaction  takes  place, during  which  cyanic  sulphide  (GN)2S, 
is  formed,  together  with  another  compound  of  unstable 
nature. — (Akad.  z.,  Berlin,  1868,  31). 

Synthesis  of  Aromatic  Acids. — V.  Merz.  On  a 
former  occasion  the  author  showed  that  benzoic  acid  is 
produced  when  potassic  sulphobenzolate  is  heated  with 
alcalic  carbonates.  He  now  describes  a  method  by  means 
of  which  the  synthesis  of  benzoic  acid  may  be  more 
advantageously  effedled,  and  which  consists  in  heating 
the  sulphobenzolate  with  potassic  cyanide,  and  treating 
the  benzolic  cyanide  thus  formed  with  an  alcoholic 
solution  of  sodic  hydrate.  The  following  is  the  readion 
which  takes  place:  — 

I.  G6H5.S03K  +  GNK  -  G6H5.GN  +  SOsK2: 

II.  G6H5.GN  +  2H20  =  G6H5.G©2H  +  NH3. 
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In  a  similar  manner  toluilic  acid  may  be  obtained  from 
potassic  sulphotoluylate.  From  potassic  sulphonaphtalate 
an  acid  of  the  composition  Gx0H7.G02H,  naphtalene- 
carboxylic  acid,  was  derived, — probably  identical  with  the 
compound  obtained  by  Hofmann  by  the  adion  of  oxalic 
acid  upon  naphtylamine.  It  separates  from  a  solution 
in  hot  water  in  white  crystals,  dissolves  readily  in  alcohol 
and  ether,  and  fuses  at  140°  C. — (Zcitschr.  Gh.  N.F.  iv.,  33). 


NOTICES  OF  BOOKS. 


Water  Analysis :  a  Practical  Treatise  on  the  Examination 

of  Potable  Water.  By  J.  Aefred  Wanklyn,  M.R.C.S., 

Professor  of  Chemistry  in  the  London  Institution,  and 

Ernest  Theophron  Chapman.  London  :  Triibner  and 

Co.  1868. 

The  circumstances  under  which  this  little  work  appears, 
together  with  the  importance  of  the  controversy  with 
which  it  is  conneded,  render  it  our  duty  to  examine  it 
more  carefully  than  we  should  otherwise  have  done — more 
carefully,  indeed,  than  its  inherent  value  deserves.  The 
book  is,  in  truth,  little  more  than  a  description  of  the 
methods  which  the  authors  have  proposed,  and  an  elucida¬ 
tion  of  the  results  obtained  by  them  ;  and  these  are  already 
in  the  hands  of  every  chemist.  The  accounts  of  the 
methods  and  reasonings  of  other  chemists  are  for  the 
most  part  meagre  and  imperfed,  and  an  ill-natured  reader 
will  be  apt  to  fancy  that  the  book  is  chiefly  written  to 
enforce  the  simple  dodrine  that  all  that  the  authors  have 
done  is  right,  and  all,  or  nearly  all,  that  other  people  have 
done  is  wrong. 

The  introdudion  describes  the  method  of  colleding 
samples  of  a  water,  and  indicates  the  necessity  of  observing 
its  physical  charaderistics,  such  as  colour  and  smell. 
Nothing,  however,  is  said  about  the  proper  way  of 
observing  these  important  points,  and  the  whole  pre¬ 
liminary  examination  is  dismissed  in  half  a  dozen  lines. 
The  authors  do  not  even  allude  to  the  possible  presence 
of  sulphides  in  the  water,  or  to  their  significance  if 
found. 

We  may  as  well  take  this  opportunity  of  remarking  that 
not  only  is  there  no  description  of  the  mode  of  determining 
the  dissolved  gases  of  water,  but  that  there  is  no 
allusion  to  this  extremely  important  determination  through- 
out  the  book. 

Chapter  I.  is  devoted  to  “Total  Solid  Residue.” 
There  is  nothing  particular  to  notice  in  it  except  that  the 
authors  recommend  the  evaporation  of  a  smaller  quantity 
(70  to  100  cubic  centimetres)  than  is  generally  taken,  that 
they  follow  Dr.  Frankland  in  discarding  the  use  of  sodic 
carbonate,  and  that  they  dry  the  residue,  after  evaporation 
over  the  water-bath,  at  a  temperature  of  130°  C.  They 
also  agree  with  Dr.  Frankland  in  thinking  the  loss  by 
burning  an  untrustworthy  indication. 

Chapter  II.  is  on  “  Hardness.”  The  details  of  the  soap- 
test  method  are  copied  from  Dr.  Noad’s  “  Quantitative 
Analysis,”  but  we  do  not  find  any  mention  of  the  peculiar 
adtion  of  magnesium  salts  upon  the  soap-test,  although 
the  subjedt  was  thoroughly  investigated  by  Campbell,  and  a 
“magnesian-hardness”  table  constructed  many  years  ago.. 
The  greater  part  of  the  chapter  is  devoted  to  a  consideration 
of  the  soap-test  indications.  A  distindtion  is  very  properly 
drawn  between  the  test  as  an  indication  of  the  soap- 
destroying  power  of  the  water,  and  as  an  inferential 
indication  of  the  quantity  of  earth}'  salts  present.  The 
preference  is  given  to  the  former  mode  of  interpreting  the 
result,  and  the  soap-destroying  power  of  pure  water  is. 
therefore  added  on  the  scale  to  that  of  the  calcic  carbonate 
in  the  standard  solution.  Thus,  16  grains  of  chalk  dissolved 
in  1  gallon  of  water  is  called  water  of  170  H.,  1  gallon  of 
water  being  considered  equal  to  1  grain  of  chalk,  and  the 
strength  of  the  soap  solution  is  changed  so  that  thirty-four 
measures  are  required  to  soften  it.  The  soap-test  measures 
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are  divided  into  half*,  and  they  then  become  a  tolerably 
correct  direCt  measure  of  the  soap-destroying  power  of  the 
water,  for  the  higher  numbers  especially.  It  will  occur  to 
many  of  our  readers  that  there  is  no  substantial  difference 
between  this  mode  of  interpreting  soap-test  indications 
and  that  formerly  used,  when  the  standard  was  thirty- 
four  measures  =  160  H.,  and  when  the  hardness  in  the 
higher  degrees  was  found  by  the  formula — 

n  —  2 


2 

n  representing  the  number  of  soap-test  measures  required. 
This  scale  and  formula  are  still  employed  by  some  chemists, 
and  there  are  certain  advantages  attendant  upon  their  use. 
The  more  modern  scale  is,  as  our  readers  are  aware, 
32  measures  =  16°  H.,  and  the  degrees  of  hardness  above 
160  degrees  are  found  by  diluting  the  water  before  titration 
Say  to  one  half,  halving  the  number  of  measures  used, 
finding  the  hardness  to  which  the  half  corresponds  and 
doubling  it.  This  formula  is  employed  because  the  usual 
object  has  been  to  ascertain  the  chalk-equivalent  present, 
and  not  the  soap-destroying  power  of  the  water.  It  is 
curious  to  notice  that  some  of  the  indications  obtained  by 
this  formula  are  absurd- — -that  33  measures,  for  instance, 
only  correspond  to/  i4'95°  H.,  while  32  measures  corre¬ 
spond  to  160  H.  To  apply  it  in  determining  the  soap- 
destroying  power  of  the  wqter  is  evidently  inaccurate,  the 
objeCt  in  this  case  being  to  ascertain  the  quantity  of  soap 
decomposed  by  the  normal  water,  and  not  by  the  same 
water  in  a  state  of  dilution. 

Chapters  III.  and  IV.,  on  “  Chlorine,”  and  on  “  Nitro¬ 
gen  existing  as  Nitrates  and  Nitrites,”  need  not  detain  us 
long.  The  modification  of  Schulze’s  aluminium  process 
devised  by  Mr.  Chapman  (Journal  of  the  Chemical 
Society,  May,  1868),  is  adopted  for  nitrates  and  nitrites, 
and  appears  peculiarly  suitable  for  the  purpose.  The  only 
addition  here  made  is  an  ingenious  plan  for  determining, 
without  distillation,  the  nitrogen  present  in  these  forms 
a  plan  which  may  often  be  found  useful.  Dr.  Frankland 
and  Mr.  Armstrong’s  method  is  quoted  entire,  and  is  even 
treated  with  acertain  measure  ofrespeCt !  Butitisheldtobe 
inferior  in  all  respects  to  that  of  Schulze.  The  chapter  con¬ 
cludes  with  some  reasoning  against  the  notion  that  nitrates 
in  potable  water  are  always  due  to  previous  sewage  con¬ 
tamination.  The  authors  point  to  the  water  of  chalk 
springs,  which  often  contains  much  nitrates,  and  remark 
that  the  nitric  acid  in  such  cases,  if  it  has  been  formed 
from  sewage  at  all,  can  only  have  been  formed  from  “fossil 
sewage,  which  was  organic  matter  long  ago  in  the  geologic 
ages.”  Dr.  Frankland’s  answer  to  this  is  that  chalk  beds 
form  natural  tanks  for  the  reception  of  drainage  water 
from  the  lands  above,  and  that,  therefore,  the  nitric  acid 
is  formed  direCtly  from  sewage.  The  point  must  still  be 
considered  somewhat  doubtful. 

We  now  come  to  Chapter  V.,  which  is  at  once  the 
longest  and  the  most  important  in  the  book.  It  is  entitled 
“Ammonia  and  Organic  Matter,”  and  is  chiefly  occupied 
by  a  description  and  development  of  the  so-called  ammonia 
method  of  examining  water.  Two  or  three  pages  are, 
indeed,  devoted  to  other  methods,  but  they  are  only  slighly 
sketched,  and  are  all  condemned  as  untrustworthy.  We  are 
inclined  to  think  that  chemists  have  been  too  hasty  in 
discarding  the  burning  and  permanganate  processes.  It 
is  quite  possible,  even  now,  that  with  suitable  modifica¬ 
tions  and  greater  knowledge,  their  indications  may  be 
found  of  use.  Dr.  Frankland  and  Mr.  Armstrong’s 
elaborate  and  most  elegant  method  is  not  even  described 
in  detail.  The  authors  dismiss  it  with  the  following  curt 
condemnation: — “We  cannot  recommend  this  process; 
it  is  very  troublesome,  and,  in  our  opinion,  very  in¬ 
accurate.”  In  the  appendix  they  reprint  from  the  Journal 
of  the  Chemical  Soeiety ,  their  objections  to  it.  It  is  note¬ 
worthy  that  they  nowhere  assert  that  they  have  tried  it, 
but  this  omission  they  would  probably  justify  by  their 
disbelief  in  the  possibility  of  eliminating  nitric  acid  by  the 
use  of  sulphurous  acid. 


The  history  of  the  simple  and  beautiful  process  which 
the  authors,  in  conjunction  with  Mr.  Smith,  have  devised, 
is  not  a  little  curious,  and  illustrates  remarkably  the 
danger  of  the  over-hasty  publication  which  has  on  more 
than  one  occasion  been  adopted  by  the  chemists  of  the 
London  Institution.  We  have  no  wish  to  be  uncharitable, 
and  should  be  sorry  to  ascribe  this  habit  to  a  mere 
insanabile  scribendi  cacoethes.  It  is  no  doubt  due  to  an 
excess  of  scientific  fervour,  a  sort  of  scientific  afflatus, 
which  forms  a  part  of  the  unconscious  poetry  of  these 
gentlemen’s  natures,  and  which  impels  them  to  burst  forth 
in  paeans  at  the  Chemical  Society  whenever  any  one  of 
them  conceives  a  new  idea.  We  may  admire  such  gushing 
enthusiasm,  but  we  cannot  but  regret  that  the  scientific 
fame  which  these  gentlemen  are  acquiring,  and  which 
is  destined,  we  trust,  to  be  lasting,  should  be  sullied  by 
the  publication  of  raw,  incomplete,  and  sometimes  in¬ 
accurate  results. 

On  the  18th  of  April,  1867,  Messrs.  Chapman  and 
Smith  read  a  short  paper  to  the  Chemical  Society,  in 
which  they  described  the  very  curious  reaction  of  alkaline 
potassic  permanganate  with  alcohol  and  laCtic  acid.  This 
appears  to  have  suggested  the  trial  of  the  same  reagent 
as  an  aid  to  water  analysis.  Accordingly  only  two  months 
later,  on  the  20th  of  June,  appeared  a  second  paper  by  the 
same  authors,  in  conjunction  with  Professor  Wanklyn. 
In  this  paper  the  ammonia  process  was  first  announced, 
and  the  method  then  suggested  has  been  but  little  modified 
since.  The  authors  have  discarded  the  separate  distilla¬ 
tion  with  p«tassic  hydrate,  and  have  taken  to  using  half  a 
litre  instead  of  a  litre.  In  the  present  work  they  describe 
a  method  of  determining  ammonia  direCtly  in  the  water, 
without  distillation,  which  appears  to  present  some 
advantages.  The  rest  of  the  process  is  too  well  known 
to  require  detailed  description  here.  The  ammonia  is 
determined  direCtly  in  the  water,  then  a  portion  is  distilled 
from  sodic  carbonate,  and  the  ammonia  in  the  distillate 
determined,  and  lastly  alkaline  potassic  permanganate  is 
added,  a  second  distillation  made,  and  the  ammonia  once 
more  determined  in  the  distillate. 

So  far,  all  is  well.  The  process  is  ingenious  and  very 
simple,  and  if  the  theory  first  put  forth  were  correCt, 
would  leave  little  to  desire.  But,  unfortunately,  the 
authors  began  with  a  broad  theoretical  statement  which 
has  by  no  means  borne  the  test  of  subsequent  verification. 
In  the  original  paper,  it  was  distinctly  asserted  that  dis¬ 
tillation  with  sodic  carbonate  would  eliminate  all  the  nitro¬ 
gen  of  urea  in  the  form  of  ammonia,  that  albumenoid 
bodies  under  these  circumstances  lost  none  of  their  nitro¬ 
gen,  and  furthermore,  that  the  same  albumenoid  bodies 
would  yield  all  their  nitrogen  as  ammonia  when  distilled 
with  alkaline  permanganate.  These  propositions,  which 
claimed  to  be  based  upon  experiment,  were  very  soon 
called  in  question.  On  the  13th  of  September,  Mr. 
Dugald  Campbell  read  a  paper  before  the  British  Associa¬ 
tion,  in  which  he  pointedly  denied  that  such  sharp  dis¬ 
tinctions  could  be  drawn.  Fie  could  not  get  all  the 
nitrogen  from  urea  in  the  way  described,  and  found  that 
albumen  lost  much  of  its  ammonia  during  the  distillation 
with  sodic  carbonate.  On  the  7th  of  November,  Professor 
Wanklyn  produced  a  “verification”  of  the  process,  which, 
to  the  amusement  of  the  chemical  world,  turned  out  to  be 
in  many  respeCts  a  confutation  rather  than  a  verification 
of  the  original  paper.  His  experiments  with  weighed 
quantities  compelled  him  to  admit  that  pure  urea  would 
not  yield  all  its  nitrogen,  but  only  a  very  small  part  of  it, 
when  treated  by  the  prescribed  method,  and  furthermore, 
that  albumen,  instead  of  yielding  the  theoretical  amount 
of  ammonia  during  the  permanganate  distillation,  only 
yielded  a  fraction  of  it,  which,  he  said,  “  appears  to  be 
two-thirds  of  the  total  quantity,  being  at  any  rate  a  con¬ 
stant  fraction  of  the  total  quantity.”  He  got  over  the 
urea  difficulty  by  asserting  that,  although  pure  urea  was 
not  decomposed  under  the  circumstances,  impure  urea 
was  ;  but  as  he  added  his  pure  urea  to  dilute  white  of  egg, 
and  also  to  ordinary  town  water,  and  even  then  failed  to 
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decompose  the  compound  entirely,  it  is  hard  to  see  how  he 
proves  his  point.  If  urea,  mixed  with  white  of  egg,  is 
pure  urea,  it  is  difficult  to  fancy  what  constitutes  an 
impurity.  In  a  still  later  paper,  by  Wanklyn  and  Chapman, 
a  further  experiment  on  albumen  is  recorded,  in  which 
100  parts  of  dry  albumen  were  found  to  yield  “  about  ” 
10  parts  of  ammonia. 

It  is  obvious  that  these  experiments  and  admissions  upset 
the  lofty  claims  with  which  the  process  was  first  promul¬ 
gated,  and  it  is  not  surprising  that  Dr.  Frankland,  in  his 
diligent  search  for  absolute  accuracy,  should  have  rejected 
it.  But  it  would  be  too  much  to  assert  that  any  experi¬ 
ments  have  yet  demonstrated  the  process  to  be  valueless. 
On  the  contrary,  we  are  inclined  to  believe  that  from  its 
simplicity  and  delicacy  it  is  even  now  a  very  useful 
empirical  method  of  judging  of  the  quality  of  a  water. 
It  is,  moreover,  quite  possible  that  when  the  conditions 
are  better  understood,  a  really  trustworthy  method,  capable 
of  giving  absolute,  and  not  merely  relative,  results,  may  be 
founded  upon  its  basis.  This,  however,  can  never  be 
achieved  by  the  mere  multiplication  of  analyses  of  waters 
of  unknown  composition,  but  only  by  a  vigorous  scrutiny 
into  the  mode  in  which  the  reagents  adt.  The  authors 
of  the  new  method  must  not  imagine  that  chemists  are 
prejudiced  against  it  simply  because  they  hesitate  to 
accept  evidence  so  inconclusive,  and  of  such  doubtful 
character — evidence,  moreover,  which  is  contradicted  in 
important  points  by  chemists  of  the  greatest  experience. 
They  have  only  to  persevere  in  the  true  path  of  scientific 
logic  and  the  precise  value  of  their  method  will  soon 
become  as  clear  as  noon-day. 

We  have  no  space  to  follow  our  authors  in  their 
criticism  of  Dr.  Frankland  and  Mr.  Armstrong’s  process. 
That,  like  the  one  we  have  been  considering,  awaits  the 
verification  of  further  experiment,  and  all  attempts  to 
decide  on  the  respective  merits  of  the  two  systems,  except 
by  the  multiplication  of  researches,  are  sure  to  prove 
abortive.  Whether  the  ammonia  method  be  ultimately 
adopted  by  chemists  or  not,  its  authors  are  certainly 
entitled  to  the  praise  of  having  produced  a  very  ingenious 
and  promising  process. 


MISCELLANEOUS. 


Schonbein.  —  Christian  Friedrich  Schonbein,  whose 
death  has  been  recently  announced,  was  born  at 
Metzingen,  in  Wiirtemberg,  18th  October,  1799.  When 
quite  a  young  man  he  lived  for  some  time  in  England  and 
France.  In  1828  he  was  appointed  Professor  of  Chemistry 
in  the  University  of  Basel.  His  discovery  of  ozone  took 
place  in  1839,  and  that  of  gun  cotton  and  collodion  in 
1845. 

Chemical  Prize  to  be  Competed  for. —  Messrs. 
Ohlendorff  and  Co.,  of  Hamburg,  offer  to  pay  the  sum  of 
^85  for  the  best  experimental  and  physiological  investiga¬ 
tion  of  the  prize  subject  mentioned  below  ;  and  they  invite 
the  German  establishments  founded  for  investigating  the 
applicability  of  artificial  manure,  as  also  agricultural 
chemists,  and  agriculturists  in  general,  to  take  interest  in 
this  prize  subject.  The  prize  will  be  paid  for  that  treatise 
which  the  arbitrators  designate  as  the  best  of  the  com¬ 
peting  treatises.  The  treatises  must  bear  a  motto,  whilst 
the  name  of  the  author  is  adjoined  in  a  sealed  envelope; 
they  are  requested  to  be  sent,  post-paid,  to  Professor  Dr. 
F.  Schultze,  of  Rostock,  not  later  than  on  the  1st  of 
November,  1869.  Besides  Dr.  Schultze,  Professor  Dr.  A. 
Stockhardt,  of  Tharand,  and  Dr.  H.  Grouven,  of  Salz- 
miinde,  have  consented  to  serve  as  arbitrators.  The 
decision  of  the  arbitrators  will  be  published  before  the  end 
of  the  year  1869.  The  successful  treatise  will  be  pub¬ 
lished  by  Messrs.  Ohlendorff.  The  other  better  treatises 
will  also  be  published,  if  the  respective  authors  will 
consent.  The  remaining  treatises  will  be  returned  post- 
free.  Prjze  subject — Uric  (hippuric)' acid  and  guanine  are 


essential  components  of  the  guano  from  Peru.  What  is 
the  behaviour  of  these  components  in  raw  guano 
and  in  prepared  guano,  with  regard  to  absorption 
and  diffusion,  when  acting  upon  different  soils  ?  Do 
they  nourish  the  plants  diredt,  or  do  they  serve  indirectly 
as  sources  of  ammonia  and  nitric  acid  ? — Ohlendorff  and 
Co.,  Manufacturers  of  Prepared  Guano  from  Peru,  author¬ 
ised  for  Germany  from  the  Guano  Depot  of  the  Peruvian 
Government,  Hamburg,  January  14,  1868. 

British  .Pharmaceutical  Conference. — The  fifth 
annual  meeting  of  the  conference  was  held  at  Norwich 
during  the  meeting  of  the  British  Association,  under  the 
presidency  of  D.  Planbury,  Esq.,  F.R.S.  Many  valuable 
papers  were  read,  for  some  of  which  we  hope  to  find  space. 
The  exhibition  of  objects  relating  to  Pharmacy  is  yearly 
becoming  more  important.  We  regret  that  pressure  on 
our  space  forbids  our  giving  a  list  of  the  numerous  objects 
exhibited ;  they  were,  however,  all  novelties  of  great 
practical  interest  to  the  Pharmaceutist.  The  concluding 
meeting  was  held  on  Tuesday,  August  25,  at  10  a.m.  R. 
Fitch,  Esq.,  Vice-President,  F.S.A.,  F.G.S.,  Sheriff  of 
Norwich,  in  the  chair,  when  it  was  proposed  by  Mr. 
Arnold  (Norwich),  seconded  by  Mr.  King  (Bath),  and 
carried  nan.  con. — “That  the  meeting  of  the  British 
Pharmaceutical  Conference  for  1869  be  held  at  Exeter, 
concurrently  with  the  meeting  of  the  British  Association 
for  the  Advancement  of  Science.”  The  following  were 
balloted  for  and  unanimously  elected  officers  of  the  Con¬ 
ference  for  the  year  1868-9: — President:  D.  Hanbury, 
F.R.S.,  F.L.S.,  &c.,  Plough  Court,  London,  E.C.  Vice- 
Presidents  who  have  filled  the  office  of  President:  H. 
Deane,  F.L.S.,  Clapham  Common,  S.,  Prof.  Bentley, 
F.L.S.,  M.R.C.S.,  17,  Bloomsbury  Square,  London,  W.C. 
Vice-Presidents  :  W.  W.  Stoddart,  F.G.S.,  Bristol,  J.  Ince, 
F.L.S.,  F.C.S.,  &c.,  London,  G.  Cooper,  Exeter,  H.  S. 
Evans,  F.C.S.,  London.  Treasurer :  H.  B.  Brady,  F.L.S., 
F.C.S.,  Mosley  Street,  Newcastle-on-Tyne.  General 
Secretaries  :  Prof.  Attfield,  Ph.D.,  F.C.S.,  17,  Bloomsbury 
Square,  London,  W.C.,  R.  Reynolds,  F.C.S.,  Commercial 
Street,  Leeds.  Local  Secretary  :  Matthew  Plusband,  95, 
Fore  Street,  Exeter.  Committee  :  J.  H.  Atherton,  F.C.S., 
Nottingham,  J.  C.  Brough,  F.C.S.,  Kensington,  A.  J. 
Caley,  Norwich,  M.  Carteighe,  F.C.S.,  London,  T.  B. 
Groves,  F.C.S.,  Weymouth,  J.  Palk,  Exeter,  R.  Parkinson, 
Ph.D.,  Bradford,  G.  F.  Schacht,  Clifton,  F.  Sutton, 

F. C.S.,  Norwich.  Auditors  :  E.  Arnold,  F.C.S.,  Norwich, 

G.  Cubitt,  Norwich.  Professor  Attfield,  on  behalf  of  his 
brother  officers,  fellow-members  from  a  distance,  and 
himself,  thanked  the  Vice-President,  Local  Secretary, 
members  of  the  Local  Committee,  and  other  Norwich 
members,  for  the  cordiality  and  large-hearted  hospitality 
with  which  they  had  been  received.  The  meeting  had 
been  successful  from  all  points  of  view  ;  the  papers  had 
been  good  and  numerous  ;  the  discussion  on  the  Pharmacy 
Adt  most  useful ;  the  exhibition  of  pharmaceutical 
novelties  highly  interesting.  For  the  first  time,  in  the 
history  of  the  Conference,  local  members  had  invited  to 
their  homes,  for  the  whole  week,  some  one  or  more 
visitors,  treating  them  with  an  amount  of  liberality  and 
friendliness  which  was  scarcely  precedented.  There  was 
not  one  of  his  brother  members  from  London  and  other 
towns,  but  had  spoken  in  highly  laudatory  terms  of  the 
successful  efforts  of  the  Norwich  members, — efforts  which 
would  render  pleasantly  memorable  this  1868  meeting. — 
Mr.  Ince,  in  eulogistic  terms,  spoke  of  the  time  and 
labour  which  must  have  been  expended  in  making  the 
arrangements  which  had  been  so  successfully  carried  out 
by  the  local  members.  The  days  had  been  so  pleasantly 
occupied  that  neither  he  nor  Mrs.  Ince  had  had  oppor¬ 
tunity  to  see  one-half  of  theobjedts  of  interest  at  Norwich, 
and  similar  remarks  had  been  made  by  most  of  his 
friends. — Mr.  Arnold  and  the  Chairman  assured  the 
visitors  that  the  Norwich  members  had  derived  perhaps 
more  pleasure  and  profit  than  they  had  conveyed,  and 
hoped  that  future  meetings  of  the  Conference  would  be 
still  more  agreeable  and  useful  than  the  present  gathering. 
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PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2017.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improve¬ 
ments  in  the  production  of  a  red  colour  for  dyeing  and  printing.” — 
A  communication  from  L.  Durand,  Bale,  Switzerland. —  Petition  re¬ 
corded  June  22, 1862. 

2492.  F.  Le  Roy,  Commercial  Road,  Middlesex,  “  An  improved 
non-conduCting  composition  for  preventing  the  radiation  or  trans¬ 
mission  of  heat  or  cold,  and  an  improved  method  of  applying  the 
same.” — August  10,  1868. 

2561.  E.  Beanes,  Cordwallis,  near  Maidenhead,  Berkshire,  “  Im¬ 
provements  in  the  manufacture  of  brewers’  finings.” 

2562.  B.  Hunt,  Serle  Street,  Lincoln’s  Inn,  Middlesex,  “Im¬ 
provements  in  the  mode  of  decomposing  the  sulphurcts  of  iron  con¬ 
tained  in  ores,  coal,  coke,  and  other  mineral  products,  and  in  apparatus 
therefor.” — A  communication  from  E.  Grandidier,  and  M.  Rue,  Paris. 
—August  17,  1868. 

2588.  F.  Braby,  Camberwell,  Surrey,  “Improvements  in  treating 
and  utilising  waste  sulphate  of  iron  solution,  arising  from  the 
cleansing  of  iron  surfaces,  and  in  the  manufacture  of  tin  plates.” 

2589.  A.  Clark,  Chancery  Lane,  “  An  improved  compound  for 
tanning  leather.” — A  communication  from  L.  H.  Dennis  and  O.  R. 
Brown,  Stafford  Springs,, Tolland,  Conn.,  U.S.A. — August  19,  1868. 

2600.  H.  C.  Ensell,  St.  Helens,  Lancashire,  “  Improvements  in 
smelting  copper  and  other  metals,  and  in  furnaces  for  smelting  copper 
and  other  metals,  and  for  other  purposes,  and  in  obtaining  products 
from  the  gases  and  vapours  given  off  during  the  smelting  of  copper  and 
other  metals.” — August  20,  1868. 

2617.  J.  Watson,  Sunderland,  Durham,  “Improvements  in  blast 
furnace*,  and  in  obtaining  a  hot  blast  for  the  same.”— August  22,  1868. 

2629.  O.  C.  Setchcll,  Commercial  Road,  Surrey,  “An  improved 
composition  applicable  to  the  manufacture  of  bricks,  artificial  stone, 
and  various  articles  capable  of  being  moulded  or  pressed  into  form.” — 
August  24,  1868. 

2647.  A.  E.  Borgen,  Seething  Lane,  London,  “A  process  for  the 
direCt  decomposition  of  neutral  fatty  substances  for  the  manufacture 
of  stearine.” — A  communication  from  J.  C.  A.  Bock,  Copenhagen, 
Denmark. — August  25,  1868. 

NOTICES  TO  PROCEED. 

2376. — W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “An 
improved  compound  to  be  used  as  a  substitute  for  linseed  oil  in  the 
preparation  of  paint  and  varnish.” — A  communication  from  R.  E. 
Ferguson  'and  B.  B.  Ferguson,  Chicago,  Illinois,  U.S.A. — July  29, 
1868. 

1283.  W.  Malam,  Old  Kent  Road,  Surrey,  “  Improvements  in  the 
manufacture  of  gas  and  in  apparatus  employed  in  such  manufacture, 
part  of  the  invention  being  also  applicable  to  the  manufacture  of 
retorts,  retort  casings,  crucibles,  and  melting  pots  for  various  useful 
purposes.” — Petition  recorded  April  20, 1868. 

1361.  P.  Spence,  Newton  Heath,  Manchester,  “  Improvements 
applicable  to  the  purification  of  gas  used  for  illumination.” — April  25, 
1868. 

1382.  E.  McDonnell,  Fareham,  Hampshire,  "  An  impervious 
concrete  or  cement.” 

1388.  A.  Dietz,  New  York,  U.S.A.,  “An  improved  method  or 
process  of  treating  or  preparing  and  refining  glue.” — April  28,  1868. 

1397.  W.  Wright,  Mostyn,  Flintshire,  “Improvements  in  the 
manufacture  of  iron-steel.” — April  29, 1868. 

1424.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  The 
production  of  a  new  or  improved  colouring  matter  from  aniline.” — A 
communication  from  B.  Bloch,  New  York,  U.S.A. — May  1,  1868. 

1516.  J.  A.  Jones,  Middlesborough,  Yorkshire,  "  Improvements  in 
the  manufacture  of  iron  and  steel.” — May  8,  1868. 

2428.  J.  Scott,  Sheffield,  “  Improvements  in  the  preparation  of 
food  for  horses,  cattle,  and  other  animals.” — August  x,  1868. 


NOTES  AND  QUERIES. 


Second-hand  Philosophical  Apparatus. — Nindex  can  obtain 
second-hand  philosophical  apparatus,  &c.,  at  Mr.  Stevens’s  AuCtion 
Rooms,  King  Street,  Covent  Garden.  He  must  apply  at  the  office 
for  day  of  sale  and  catalogue. — S.  P. 

Testing  Oak  Bark,  &c. — Various  processes  are  in  use  for  this 
purpose,  but  none  can  be  well  and  fully  described  in  the  columns  of 
“  Notes  and  Queries,”  owing  to  becoming  too  lengthy  for  these. 
There  are  to  be  noted  the  methods  of  Fehling,  Muller,  Fraas,  Hammer, 
H.  Fleck,  E.  Wolft,  R.  Handtke,  Monier  and  Wagner,  all  of  which  are 
fully  described  in  volume  five  of  Wagner’s  Hand  und  Lehrbuch  der 
Technologie,  published  by  Otto  Wigand,  at  Leipzig. 

Separation  of  Alumina  and  Sesquioxide  of  Iron.— Neu¬ 
tralise  the  very  dilute  solution  of  these  two  bases  with  carbonate  of 
soda,  then  add  hyposulphite  of  soda,  and,  finally,  heat  till  no  more  sul¬ 
phurous  acid  is  disengaged.  In  this  manner  all  the  alumina  collects 
together. into  a  precipitate,  which  should  be  calcined.  The  iron  re¬ 
mains  in  the  liquor,  which  should  be  concentrated  and  then  decom¬ 
posed  with  chlorate  of  potash  and  hydrochloric  acid.  After  a  filtration 


to  remove  sulphur,  precipitate  the  sesquioxide  of  iron  by  ammonia. — 
F.  Wohler. 

Steatite  is  a  mineral  of  the  magnesian  family  ;  it  has  a  greyish- 
white  or  greenish-white  colour,  a  dull  or  fatty  lustre,  a  coarse  splintery 
fraCture  with  translucent  edges,  is  soft,  easily  cut  with  a  knife,  but 
somewhat  tough,  does  not  adhere  to  the  tongue, feels  very  greasy,  and 
is  infusible  before  the  blowpipe.  Specific  gravity  from  2'6  to  2'8.  It 
is  used  in  the  manufacture  of  porcelain;  it  is  also  employed  for 
polishing  serpentine,  marble,  and  glass  ;  is  sold  under  the  name  of 
French  chalk  when  in  powdered  state  ;  it  is  also  used  for  making 
gas  burners.  Chemical  composition  :  silica,  62'i4,  magnesia,  32^92, 
water,  4-94.  It  is  also  used  to  remove  stains  of  grease  and  oil  from 
silk  and  woollen  materials,  and  enters  into  the  composition  of  certain 
crayons. —  B. 

Chemical  Cement.- — Jeffery’s  marine  glue  will  answer  the  purpose 
in  this  case,  or,  perhaps  better  yet,  a  caoutchouc  cement  obtainable  by 
melting  carefully  india-rubber,  taking  care  to  stir  well  during  the 
melting  process,  at  the  same  time  dry  fire  clay  is  added,  from  6  to  8  per 
cent  of  the  weight  of  caoutchouc,  while  at  last,  in  order  to  give  proper 
consistency,  slaked  lime  is  incorporated  with  the  mass.  This  cement 
stands  the  aCtion  of  boiling  sulphuric  acid.  It  may  perhaps  not  be  out 
of  place  to  mention  here  the  zeiodelit,  made  up  of  nineteen  parts 
of  sulphur  and  forty-two  parts  of  powdered  glass  or  porcelain  ;  the 
sulphur  is  molten,  and  the  powder  alluded  to  at  the  same  time,  heated 
to  rather  above  the  melting  point  of  sulphur,  and  is  then  added  to  the 
latter,  while  the  mixture  is  continually  stirred;  (it  is  then  cast  in 
blocks  and  used,  of  course  after  heating  again,  for  various  purposes  as 
cement,  &c. — Dr.  A.  A. 

Gallipoli  Oil. — Your  correspondent  “  S.  P.”  must  be  labouring 
under  a  mistake  to  suppose  that  Gallipoli  (originally), or  magmaoil,  as  it 
is  generally  termed,  recovered  from  shoddy  or  woollen  waste  by  heat 
and  pressure  (after  which  it  is  clarified  by  boiling  in  a  little  SO3),  can 
again  be  refined  by  simple  exposure  to  light  and  air.  This  process,  I 
believe,  is  successful  in  its  original  state,  but  not  after  being  used  by 
woollen  manufacturers  in  the  production  of  cloth  ;  no  amount  of  ex¬ 
posure  or  filtration  through  charcoal  can  effeCt  the  objeCt  in  view, 
without  first  precipitating  the  colours  by  some  chemical  means,  as  the 
colours  with  which  it  is  impregnated  are  not  removable  by  most  of 
the  chemical  means  generally  adopted  for  refining  other  oils.  Hence 
the  necessity  of  distilling  this  so-called  magma  oil,  for  the  purpose  of 
bringing  it  to  its  original  colour.  I  shall  feel  obliged  to  any  of  your 
learned  correspondents  who  can  give  me  the  necessary  information. — 
Aberkenfig. 

Peaty  Soil. — “  A  Novice  in  Agricultural  Chemistry  ”  speaks  of  the 
small  crops  obtained  from  some  recently-drained  peat  land,  and  is  sur¬ 
prised  at  the  result,  as  the  soil  must  necessarily  have  been  very  rich  in 
humus.  He  asks— What  exhaustion  has  produced  this  sterility  ?  In 
the  first  place,  the  fertility  of  soils  is  by  no  means  associated  with  the 
presence  of  humus.  Soils  may  be  exceedingly  fertile  which  contain  a 
mere  trace  of  carbonaceous  matter,  while  others  rich  in  such  materials 
produce  scanty  crops.  In  the  next  place,  sterility  is  not  always  to  be 
attributed  to  an  absolute  lack  of  the  elements  of  plant  food,  but  rather 
to  the  faCt  that  they  exist  in  a  condition  unsuitable  for  assimilation. 
With  regard  to  the  case  mentioned,  the  soil,  being  mainly  composed 
of  peat,  will  certainly  be  very  rich  in  nitrogen,  and  will  probably  be 
tolerably  well  provided  with  the  other  essentials  of  plant  food.  If  the 
land  has  been  well  drained,  much  has  been  done  to  render  these  food 
constituents  available  for  the  production  of  crops  ;  a  good  dressing  of 
lime  will  also  aid  effectually  towards  the  same  end,  and  is  probably, 
under  the  present  circumstances,  the  best  manure  that  can  be  applied 
to  the  land. — R.  W. 


TO  CORRESPONDENTS. 


***  It  is  our  pleasing  duty  to  accord  our  best  thanks  to  those 
gentlemen  who  have  so  kindly  acceded  to  our  request  in  sending  us 
the  necessary  information  respecting  the  Chemical  and  Medical 
Schools  for  our  Students’  Number. 

Several  correspondents  have  enquired  where  they  can  obtain  the 
lamp  referred  to  in  our  article  “  On  the  Measurement  of  the  Luminous 
Intensity  of  Light.”  We  have  pleasure  in  informing  them  that 
Messrs.  Johnson  and  Matthey,  Metallurgists,  of  Hatton  Garden, 
are  making  them,  and  will  shortly  have  them  ready. 

T.  D.  Reed  {Montreal). — Our  publisher  informs  us  that  Le  Techno- 
logiste  for  June,  1867,  cannot  be  obtained  separately. 

T.  B. — The  pamphlet  is  out  of  print.  An  introduction  to  Chemical 
Philosophy,  by  Adolphe  Wurtz,  F.R.S.,  will  give  you  the  information 
you  require.  It  can  be  obtained  at  our  office,  price  3s.  6d. 

Communications  have  been  received  from  W.  F.  Barrett  ;  Dr. 
Penny;  P.  Holland;  L.  Oertling;  Rev.  B.  W.  Gibsone,  M.A.  (with 
enclosures);  The  Jarrow  Chemical  Co.  (with  enclosure);  C.  S. 
Romain  ;  E.  Rowden  ;  W.  Schofield  ;  R.  J.  Williams  (with  enclosure) ; 
G.  W.  Robinson;  F.  S.  Sillitoe  ;  Dr.  Apjohn;  E.  Bremridge  ;  Brooke, 
Simpson,  and  Spiller;  A.  T.  Brook  (Michigan) ;  W.  Webb  ;  Professor 
F-  H.  Storer,  Boston,  U.S. ;  S.  M.  Buck;  Lawson  Lint;  J.  W. 
Slater;  B.  H.  Rogers,  Victoria,  Australia;  O.  Richter;  Professor 
Heaton;  W.  M.  Bowron;  C.  Lowe  (with  enclosure);  Professor 
Liveing;  J.  Mayer  ;  Dr.  Moffatt ;  Dr.  Sheridan  Muspratt  ;  J.  A. 
Wanklyn;  Messrs.  Johnson  and  Matthey;  J.  Wallace  Young  (with 
enclosure);  D.  Forbes,  F.R.S.  (with  enclosure);  B.  H.  Rogers;  C  M. 
Tidy  ;  S.  A.  Sadler ;  W.  Little  (with  enclosure);  T.  J.  Shuster;  E. 
B.  Cow;  Hill  and  Cox  (with  enclosure) ;  and  Dr.  A.  Adriani. 
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GLASS  AND  PLATINUM  FORCEPS 
FOR  MANIPULATING  IN  ACID  AND  OTHER 

SOLUTIONS. 

By  DAVID  FORBES,  F.R.S.  &c. 


In  the  last  number  of  the  Zeitschrift  fiir  Analytische 
Chemie ,  186S,  vol.  vii,  p.  224,  a  description  is  given  of  a 
pair  of  tongs  with  glass  extremities,  invented  by  Dr.  Muck, 
and  intended  for  manipulating  in  acid  solutions. 

The  construction  of  this  piece  of  apparatus  seems 
excellent,  especially  when  a  somewhat  large  and  strong 
instrument  is  demanded ;  for  more  delicate  purposes, 
however,  as  in  analytical  operations,  the  forceps  now 
about  to  be  described  was  devised  a  considerable  time 
back,  and  has  been  found  extremely  useful  in  my 
laboratory. 

The  accompanying  woodcut,  Fig.  1,  shows  these  latter 
in  front  and  side  view,  and  will  require  but  little  explana¬ 
tion.  They  were  made  as  follows  : — An  ordinary  pair  of 
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blowpipe  at  the  one  end,  whilst  the  other,  when  softened, 
were  somewhat  flattened  between  the  glassblowers’  pliers, 
as  seen  in  the  woodcut.  In  order  to  complete  the  forceps 
it  was  now  only  necessary  to  push  each  of  these  rods  into 
its  corresponding  brass  cylinder  or  socket,  the  longitudinal 
slits  of  which,  by  imparting  a  certain  amount  of  elasticity 
to  the  sockets,  cause  them  to  grasp  the  glass  rods  firmly, 
and  retain  them  without  any  cement  or  other  fixing.  The 
relative  lengths  of  the  arms  are  easily  adjusted  by  slipping 
one  rod  more  or  less  forward,  whilst  the  points  can  be 
made  to  hold  and  meet  accurately  by  rubbing  them  down 
on  a  piece  of  sandstone. 

Such  forceps  may,  of  course,  be  made  to  any  convenient 
size;  the  one  figured  in  woodcut  is  drawn  to  exadtly  half 
size,  and  was  found  to  be  of  very  useful  dimensions  for 
general  analytical  work,  especially  when  manipulating 
in  nitrohydrochloric  acid,  nitrate  of  silver,  and  other 
solutions  which  would  have  acfied  upon  metals,  horn, 
ivory,  &c. 

Fig.  2  represents  another  convenient  form  of  forceps, 
also  drawn  to  one  half  the  real  size,  with  long  platinum 
points  soldered  to  the  steel  body  at  a ;  these  have  been 
also  found  of  great  service  in  general  laboratory  opera¬ 
tions  ;  especially  when  hydrofluoric  acid  is  in  question. 
They  were  made  by  Oertling,  and  the  construction  is  so 
evident  from  the  annexed  woodcut  as  to  require  no  further 
description. 


Analysis  of  Harrogate  Water. 


Fig.  1. 


Fig.  2. 


strong  surgical  forceps  were  taken  and  the  points  cut  off; 
a  small  piece  of  sheet  brass,  bent  into  a  cylinder,  was  then 
soldered  to  each  arm  as  shown  at  a  ;  these  cylinders  being 
formed  by  merely  bending  the  brass  round  so  as  to  leave 
an  open  slit  about  one-twentieth  of  an  inch  wide  in  front. 
Two  glass  rods,  such  as  are  used  for  stirrers,  as  long  as 
the  glass  arms  of  the  forceps  were  intended  to  be, 
and  just  as  thick  as  would  enter  these  brass  cylinders 
when  pressed  with  some  force,  were  rounded  by  the 


RECENT  ANALYSIS 

OF  THE 

WATER  OF  THE  “OLD  SULPHUR  WELL” 
(royal  pump  room) 


AT  HARROGATE. 

r  t 

By  Dr.  SHERIDAN  MUSPRATT,  M.D.(Hon.),  Ph.D.,  F.R.S.E.,  &c. 
Founder  and  Principal  of  the  College  of  Chemistry,  Liverpool. 


Finding  singular  changes  in  composition  were  going  on 
in  the  springs  at  this  fashionable  watering  place,  I  have 
from  time  to  time  during  the  last  seven  years  analysed 
its,  several  spas.  It  is  now  acknowledged  that  Harrogate 
stands  at  the  head  of  British  watering  places,  both  on 
account  of  the  variety  and  efficacy  of  its  mineral  springs, 
the  beauty  of  its  locality,  and  the  salubrity  of  its  air.  Dr.' 
Myrtle  in  his'  admirable  work  recently  published,  “  Practical 
Observations  on  Harrogate  Waters,”  remarks,  “  Patients 
return  regularly,  year  after  year,  for  twenty,  thirty — aye, 
forty  years  ;  I  know  cases  that  never  miss  their  three  or 
four  weeks  of  Harrogate  water  ;”  and  the  late  Dr.  Kennion 
wrote  : — “  Since  the  discovery  of  the  chloride  of  iron  water 
or  ‘  Dr.  Muspratt’s  chalybeate,’  the  place  is  more  resorted 
to  than  ever,  for  this  remarkable  spring  is  without  a 
prototype.” 

Annexed  is  the  tabulated  composition  deduced  from 
the  new  results  : — 


Grains  in 

Carbonate  of  lime 
Carbonate  of  magnesia 
Chloride  of  sodium  . . 

Chloride  of  potassium 
Chloride  of  magnesium 
Chloride  of  calcium  . . 

Chloride  of  barium  .. 

Chloride  of  strontium 
Chloride  of  lithium  .. 
Sulphide  of  sodium  . . 

Iodides,  bromides, ammonia,  &c 


the  Imperial  Gallon. 
10-545 
2-864 
862*412 
69-897 
61-769 
79-878 
•  4-998 


mere  traces 

16-418 
mere  traces 


1108-781 

Cubic  inches  of  carbonic  acid  in  the  gallon  25*55 
Cubic  inches  of  sulphide  of  hydrogen  ,,  7-01 


On  Suss  exit  e. 


/ 
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This  water,  which  emanates  from  a  peat  bog,  is  perfectly 
transparent  as  it  issues  to  the  light,  and  smells 
strongly  of  sulphide  of  hydrogen  with  which  it  is  impreg¬ 
nated,  and  is  naturally  most  saline  to  the  taste,  owing  to 
the  very  large  quantity  of  chloride  of  sodium  which  it 
holds  in  solution.  Since  my  friend  Dr.  Hofmann’s 
analysis  in  1854,  the  water  has  parted  with  its  very  small 
amount  of  sulphate  of  lime,  and  acquired  considerable 
quantities  of  carbonate  of  magnesia,  chloride  of  barium, 
Sec.  Several  of  its  aCtive  constituents  (sulphide  of  sodium, 
chlorides  of  potassium,  magnesium),  are  augmented.  Its 
total  solid  contents  are  increased  twelve  grains  in  the 
gallon.  As  regards  its  stimulating,  aperient,  resolvent, 
alterative,  and  other  effects,  they  are  so  well  known, 
especially  in  hepatic  diseases,  as  to  need  no  further 
recommendation  or  observation. 

College  of  Chemistry,  Liverpool, 

September  1868. 


ON  SUSSEXITE, 

A  NEW  BORATE  FROM  MINE  HILL,  FRANKLIN  FURNACE^ 
SUSSEX  COUNTY,  NEW  JERSEY. 

By  GEORGE  J.  BRUSH. 


In  examining  a  specimen  of  a  fibrous  mineral,  obtained 
at  Mine  Hill  last  year,  I  found  that  it  was  a  fibrous 
silicate  of  zinc,  and  being  desirous  of  further  investigating 
the  mineral,  I  requested  my  assistant,  Mr.  Wm.  G. 
Mixter,  on  his  recent  visit  to  the  locality,  to  obtain  as 
much  of  the  fibrous  substance  as  possible,  so  that  a 
quantitative  analysis  might  be  made  of  it.  Mr.  Mixter 
was  fortunate  in  obtaining  one  specimen  of  what  we  at 
first  sight  took  to  be  the  fibrous  silicate,  but  on  examination 
of  its  pyrognostic  characters  it  proved  to  be  a  new  mineral, 
a  hydrous  fusible  borate,  reading  strongly  with  the  fluxes 
for  manganese.  This  interesting  discovery  led  me  at  once 
to  revisit  the  locality,  and  I  there  succeeded  in  obtaining 
enough  of  the  new  mineral  to  give  the  following  charaders. 
It  is  found  in  the  franklinite  vein  at  the  opening  on  the 
north  end  of  Mine  Hill,  associated  with  franklinite, 
zincite,  willemite,  tephroite,  calcite,  and  what  appears  to 
be  a  double  carbonate  of  manganese  and  magnesia 
occurring,  implanted  on,  or  imbedded  in  the  fibrous 
mineral  in  minute  hemispherical  forms ;  it  has  also 
associated  with  it  a  black  hydrate  of  manganese, 
apparently  the  species  manganite,  and  a  pale  pink  car¬ 
bonate,  which  is  probably  rhodochrosite.  The  black 
manganite  and  the  double  carbonate  have  the  appearance 
of  being  produds  of  the  alteration  of  the  borate,  since 
where  associated  with  these  the  latter  seems  exceedingly 
friable  and  evidently  in  process  of  decomposition. 

The  pure  mineral  is  whitish  with  a  tinge  of  yellow  or 
pink,  is  translucent  on  the  edges  and  in  thin  fragments, 
and  possesses  a  silky  to  pearly  lustre.  The  strudure  is 
fibrous,  sometimes  asbestiform,  although  in  other  speci¬ 
mens  it  seems  to  cleave  much  more  readily  in  one 
diredion  than  in  a  diredion  at  right  angles  to  this, 
yielding  flat  fibrous  fragments.  The  mineral  occurs  in 
seams  in  calcite,  sometimes  with  the  fibres  running  trans¬ 
versely,  and  in  other  specimens  quite  long  and  parallel  to 
the  seam.  The  hardness  is  slightly  above  3,  scratching 
calcite,  but  not  arragonite.  Specific  gravity  =  3*42. 

On  heating  in  the  closed  tube  the  mineral  darkens 
slightly  in  colour,  and  yields  water  which  reads  neutral 
to  test-papers  ;  but  if  turmeric  paper  is  moistened  with 
thi-s  water,  then  with  a  drop  of  dilute  chlorhydric  acid,  and 
afterwards  dried,  it  assumes  the  red  colour,  characteristic 
of  boric  acid,  and  thus  shows  that  at  least  a  trace  of  this 
acid  is  driven  off  with  the  water.  In  the  forceps  the 
mineral  fuses  in  the  flame  of  a  candle  (F.  =  2),  and  B.B. 
in  O.F.  yields  a  black  crystalline  mass  and  colours  the 
flame  intensely  yellowish-green.  With  borax  and  s^lt  of 


phosphorus  gives  a  deep  amethystine  bead  in  O.F.,  which 
in  R.F.  becomes  colourless  and  transparent.  With  soda 
yields  a  green  manganate. 

It  is  readily  dissolved  in  chlorhydric  acid,  and  most 
specimens  thus  treated  give  off  a  minute  quantity  of 
chlorine,  showing  traces  of  a  slight  alteration  of  the 
protoxide  of  manganese  into  a  higher  oxide.  On  evapora¬ 
tion  to  dryness  and  resolution  in  acid,  minute  impon¬ 
derable  traces  of  silica  were  found.  Qualitative  analysis 
proved  the  presence  of  boric  acid,  manganese,  magnesia, 
and  water,  with  questionable  traces  of  zinc  and  soda. 
A  fragment  of  the  mineral  moistened  with  sulphuric  acid 
and  held  in  the  flame  of  an  ordinary  Bunsen  burner,  gave, 
when  observed  through  the  spectroscope,  the  character¬ 
istic  spectrum  of  boric  acid. 

The  exceedingly  simple  composition  of  the  mineral 
rendered  the  quantitative  determination  of  the  bases  com¬ 
paratively  easy.  The  mineral  being  dissolved  in  chlor¬ 
hydric  acid,  the  excess  of  acid  was  driven  off,  and  the 
manganese  was  thrown  down  by  bromine  in  the  presence 
of  an  excess  of  acetate  of  soda  as  hydrated  sesquioxide  ; 
this  was  re-dissolved  and  precipitated  as  ammonio-phos- 
phate,  and  weighed  as  pyro-phosphate.*  The  magnesia 
was  separated  from  the  filtrate  from  the  oxide  of  manga¬ 
nese  (after  it  was  first  ascertained  that  this  solution  was 
entirely  free  from  manganese)  as  ammonio-phosphate, 
and  estimated  as  pyro-phosphate.  The  water  was  deter¬ 
mined  by  igniting  the  powdered  mineral  in  a  glass  tube 
closed  at  one  end,  about  10  inches  in  length,  with  a 
calibre  of  I  of  an  inch.  The  length  of  the  tube  effected  a 
complete  condensation  of  the  water,  which  was  deposited 
on  the  interior  5  or  6  inches  from  the  open  end,  and  the 
tube  and  contents,  on  being  weighed,  proved  to  have 
suffered  a  loss  pf  less  than  1  milligramme  by  the  ignition. 
The  water  was  then  dried  out  at  the  ordinary  temperature 
in  vacuo  over  chloride  of  calcium.  To  make  entirely  sure 
that  no  boric  acid  went  off  with  the  water,  I  ignited  a  portion 
of  the  mineral  which  had  previously  been  thoroughly  mixed 
with  about  five  times  its  weight  of  calcined  magnesia  and 
then  covered  with  a  layer  of  pure  magnesia.  The  results 
of  this  experiment  confirmed  the  water  determination  made 
by  the  above  method.  The  boric  acid  was  determined  by 
Stromeyer’s  method  as  borofluoride  of  potassium.  The 
results  of  the  analysis  are : — 

Oxy- 

1.  2.  3.  4:  5.  6.  Mean.  gen. 


Boric  acid  ....  —  —  — ■  —  — 

Manganous  oxide  40*08  40*20  40*01  —  — 

Magnesia  ..  ..  17*12  1676  17*21  —  — 

Water .  —  — ;  —  9*64  9*53 


31*89  31*89 

—  40*10 

—  *7'°3 

—  9*59 


22*82 

9*04 

6*8i 

8-53 


98*61 

The  analysis  shows  a  loss  of  1*39  per  cent,  doubtless 
due  chiefly  to  the  imperfections  of  the  method  employed 
for  determining  the  boric  acid.  Calculating  the  loss  as 
boric  acid,  the  total  amount  of  the  acid  is  33*28  per  cent, 
and  the  oxygen  ratio  for  B03,  RO,andHO  is  22*82:15*85: 
8*53  or  3  :  2*08  :  1*12.  The  ratio  3:2:1,  although  not 
according  precisely  with  the  analyses,  is  nevertheless 
probably  the  true  ratio.  It  requires  a  change  of  but  a  few 
tenths  of  a  per  cent  of  water  to  make  this  ratio.  In  fact, 
in  what  appeared  to  be  a  fresher  and  less  altered  specimen 
than  that  above  analysed,  I  obtained  but  8*93  per  cent  of 
water,  which  would  change  the  amount  of  boric  acid 
calculated  as  loss  to  33*94  per  cent.  Correcting  the 
oxygen  to  correspond  to  these,  we  have  for  B03,  RO,  HO. 
23*27  •  i5'85  .*  7*94,  or  almost  exactly  3:2:1,  or,  con¬ 
sidering  the  water  basic,  a  ratio  of  1  :  1,  thus  bring  out  a 
most  interesting  relation  between  this  species  and  native 
boric  acid,  which  has  the  formula  3H0,B03.  Sussexite 
may  be  regarded  an  analogous  compound,  in  which  two- 
thirds  of  the  water  is  replaced  by  manganese  and  magnesia, 
and  we  may  write  for  its  formula — 

(|(Mn0,Mg0  +  ^H0)3B03, 


*  For  details  of  this  admirable  method  for  the  estimation  of  manga¬ 
nese  see  T.  S.  Henry,  Philosophical  Magazine,  IV.,  xvi,  197;  ansj 
W,  Gibbs,  American  Journal  ofScicncel  II.,  xljy.,  216. 
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or,  if  the  water  be  not  considered  basic,  it  may  be  repre¬ 
sented  by— r 

(Mn0,Mg0)2B03-f  HO. 

The  former  I  believe  to  be  the  correct  view  of  the  com¬ 
position  of  the  mineral. 

In  some  of  its  physical  and  chemical  characters, 
sussexite  resembles  the  mineral  Szaibelyite,  from  southern 
Hungary.  This  mineral  is  found  imbedded  in  limestone 
in  needle-like  crystals,  has  a  hardness  of  over  3,  a  density 
of  3,  and  is  a  hydrous  borate  of  magnesia.  One  variety 
analysed  by  Stromeyer  gave  the  oxygen  ratio  of 
B03,  MgO,  HO,  17  :  14-1  :  4,  or  of  acid  to  bases  including 
water  of  17  :  i8'i,  or  nearly  1  :  1,  requiring  but  a  slight 
change  in  the  determination  of  water  to  make  this  also  a 
mineral  analogous  in  composition  to  boric  acid,  with 
which  indeed  it  is  already  classified  by  Professor  Dana  in 
the  recent  edition  of  his  Mineralogy.*  Another  member 
of  the  group  is  hydroboracite,  a  hydrous  borate  of  mag¬ 
nesia  and  lime  with  the  oxygen  ratio  of  B03,  RO,  HO, 
4:3:1,  or  (I(Ca0,Mg0)  +  fH0)3B03.  Sussexite  is  at 
present  a  rare  mineral,  but  as  it  occurs  in  a  vein  which 
is  extensively  mined,  there  is  every  reason  to  hope  that 
it  may  become  more  abundant.  Its  pyrognostic  properties 
are  so  very  characteristic  that  it  may  readily  be  dis¬ 
tinguished  from  any  other  mineral  which  it  resembles  in 
physical  characters.  In  addition  to  fibrous  willemite,  I 
have  also  found  chrysotile  in  fine  fibres  imbedded  in  the 
calcite  of  Mine  Hill  ;  it,  however,  requires  but  little 
familiaritty  with  sussexite  to  distinguish  it  at  a  glance 
from  these  species. — American  Journal  of  Science  and 
Arts,  Sept.,  1868. 


ON  THE  MANUFACTURE  OF  SULPHUR  FROM 
ALKALI  WASTE  IN  GREAT  BRITAIN. f 

By  LUDWIG  MOND. 


I  wish  to  call  your  attention  to  a  new  industry — the 
recovery  of  sulphur  from  alkali  waste — which  has  made 
very  rapid  progress  during  the  last  few  years,  and 
particularly  to  the  manner  in  which  this  manufacture  is 
now  extensively  carried  on  in  Great  Britain. 

The  importance  of  this  subject  has  been  so  ably  pointed 
out  to  you,  in  1861,  by  Mr.  Wm.  Gossage,  that  I  may, 
perhaps,  be  allowed  to  repeat  his  remarks  in  full.  In  his 
very  interesting  paper  on  a  history  of  the  soda  manufacture, 
after  giving  in  detail  the  cost  of  the  different  raw  materials 
used  for  the  production  of  a  ton  of  soda-ash,  Mr.  Gossage 
went  on  to  say : — 

“  It  will  be  seen  from  this  table,  that  2s.  5d.  of  the 
total  cost  for  raw  material  is  incurred  for  pyrites  from 
which  to  procure  a  supply  of  sulphur;  and  it  is  a 
well  known  faCt  that  more  than  nine-tenths  of  this 
sulphur  is  retained  in  the  material  called  alkali  waste, 
which  is  thrown  away  by  the  manufacturer.  Thus  is 
presented  a  problem,  which,  if  it  can  be  solved,  would  effect 
a  large  reduction  in  the  cost  of  soda. 

“  Many  chemists,  both  scientific  and  practical,  have 
given  a  great  amount  of  attention  to  this  subject.  I  have 
been  so  unfortunate  as  to  be  among  the  number,  as  I 
have  devoted  a  great  portion  of  my  time  during  a  quarter 
of  a  century,  and  a  large  amount  of  both  money  and  labour, 
to  this  hitherto  elusive  subject.” 

Having  heard  so  recently  this  statement  from  a  man  of 
the  eminence  of  Mr.  Gossage,  who  is  so  well  known  for 
the  indefatigable  energy  and  perseverance  which  he  has 
devoted  to  the  many  valuable  inventions  given  by  him  to 
the  world,  you  will  have  hardly  expeCted  that  this  problem, 
in  which  he  and  many  able  men  besides  him  had  failed,  in 
spite  of  all  their  efforts,  was  very  near  a  satisfactory 


*  Dana’s  Mineralogy,  5th  edition,  p.  593. 

+  British  Association,  Norwich  Meeting,  Section  B. 
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solution.  But  only  a  few  years  afterwards  we  find  three 
different  processes  for  the  recovery  of  sulphur  from  alkali 
waste  applied  in  different  countries  in  a  very  considerable 
number  of  works.  One  of  these  processes,  which  is  practised 
at  Dieuze,  in  France,  was  described  to  you  last  year  by 
Mr.  Lothian  Bell,  and  I  now  beg  to  solicit  your  attention 
to  a  process  which  is  extensively  used  in  this  country, 
and  which  is  connected  with  my  name,  because  I  have 
been  so  fortunate  in  the  course  of  my  continued  investiga¬ 
tion  of  this  subject,  which  has  now  lasted  for  fully  eight 
years,  as  to  hit  upon  several  important  improvements  on 
former  proposals,  which  enabled  me  to  turn  what  had  been 
impracticable  schemes  into  an  exceedingly  simple  and  extra¬ 
ordinarily  remunerative  manufacturing  process.  I  took  out 
a  patent  for  this  proces  in  1863,  and  I  am  very  glad  to  be 
able  to  state  that  its  merits  have  been  so  fully  recognised 
in  this  country,  that  it  is  here  used  exclusively,  and  has 
already  been  adopted  by  four  of  the  largest  firms,  amongst 
whom  are  numbered  both  the  founders  of  the  British 
alkali  and  the  British  bleaching-powder  trade,  while  the 
two  other  processes  mentioned,  which  have  been  patented 
respectively  two  and  three  years  later  than  my  process 
have  so  far  only  been  used  on  the  Continent,  where  they 
enjoy  the  advantage  of  cheap  labour.  Only  one  of  them, 
called  Schaffner’s  process,  has  been  tried  on  some  scale 
in  an  English  works.  It  has,  however,  been  quickly 
abandoned,  and  my  process  has  been  adopted  instead. 

All  the  three  processes  named  are  based  on  the  follow¬ 
ing  reactions : — 

1st.  The  conversion  of  the  insoluble  compounds  of 
calcium  and  sulphur  in  the  waste  into  soluble  compounds 
by  the  aCtion  of  the  oxygen  of  the  atmospheric  air. 

2nd.  The  removal  of  these  soluble  compounds  from  the 
rest  of  the  waste  by  lixiviation  with  water. 

3rd.  The  separation  of  sulphur  from  the  liquors  so 
obtained  by  muriatic  acid,  which  is  employed  either  as  a 
weak  watery  solution,  or  mixed  with  a  solution  of  chlorides 
of  iron  and  manganese,  as  it  is  obtained  as  a  by-produCt 
of  the  manuf&aure  of  bleaching  powder. 

A  proposal  to  use  these  same  reactions  for  the  recovery 
of  sulphur  from  waste  has  already  been  made  by  Mr.  W. 
H.  Leighton,  in  a  patent  dated  October,  1836,  and  after  a 
long  lapse  of  time,  during  which  they  were  apparently 
wholly  lost  sight  of,  similar  processes  have  been 
patented  by  Messrs.  Townsend  and  Walker,  J.  L.  Jullion, 
and  A.  Noble,  on  the  nth  of  December,  i860,  the  gth  of 
February,  1861,  and  the  6th  of  July,  1861,  respectively. 

All  these  processes  would  certainly  have  separated 
sulphur  from  the  waste,  as  had  beeen  done  before  by  many 
others,  but  none  of  them  would  have  at  all  met  the  real 
difficulty  of  the  problem,  which  consisted  in  recovering  a 
sufficiently  large  amount  of  sulphur  from  the  waste,  and 
at  a  reasonable  price,  so  as  to  make  this  manufacture  a 
remunerative  concern. 

In  both  these  respeCts  all  these  processes,  if  they  ever 
had  been  put  into  practise,  would  have  as  sadly  failed  as 
have  all  other  proposals  in  different  directions. 

In  December,  1861,  I  patented  a  proces?  in  France, 
which,  though  still  very  imperfect,  was  certainly  a  con¬ 
siderable  improvement  in  one  respeCt,  as  it  was  the  first 
which  produced  a  reasonably  large  amount  of  the  sulphur 
from  the  waste.  All  the  former  patents  proposed  to 
oxidise  the  waste  only  once,  by  allowing  it  to  stand  in 
heaps  or  tanks  for  a  considerable  time,  and  having  been 
subsequently  lixiviated,  the  waste  was  to  be  thrown  away. 
I  pointed  out,  for  the  first  time,  that  the  soluble  compounds 
of  calcium  and  sulphur  produced  by  the  oxidation  of  the 
waste  increase  only  up  to  a  certain  maximum,  and  then 
begin  to  decrease  again  if  the  exposure  to  air  is  continued, 
but  that  after  the  removal  of  these  soluble  compounds  by 
lixiviation,  the  lixiviated  waste  will,  on  renewed  exposure 
to  air,  yield  a  second  very  considerable  quantity  of  soluble 
sulphur  compounds,  and  that  even  a  third  repetition 
of  this  treatment  is  required  in  order  to  exhaust  the 
waste. 

It  was  thus  possible  to  obtain  nearly  three  times  as 
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much  sulphur  from  the  waste  as  might  have  been  done  by 
any  of  the  previous  methods.  Having  had  unfortunately 
to  deal  up  to  this  time  only  with  waste,  which  by  some 
peculiarity  of  its  manufacture  was  extraordinarily  dense, 
I  failed  in  all  my  efforts  to  oxidise  it  in  heaps  of  any 
size,  or  by  forcing  air  through  any  depth  of  it,  both  of 
which  I  tried  repeatedly  before  I  took  out  a  patent.  I 
was  thus  compelled  to  oxidise  in  shallow  layers  on  large 
hurdles,  which  might  have  answered  in  small  works  such 
as  I  had  then  been  connected  with,  where  the  wages  of 
skilled  workmen  were  about  a  shilling  a  day,  and  where 
sulphur  at  that  time  had  a  value  of  £12  per  ton  ;  but  the 
utter  impraCtibility  of  this  mode  of  oxidation  was  apparent 
to  me  at  once  as  soon  as  I  tried  to  apply  it  in  this  country, 
where  I  found  the  extent  of  the  works,  as  well  as  the  rate  of 
wages,  so  very  much  out  of  proportion  to  what  I  had 
known  before.  And  very  soon  I  was  also  perfectly  con¬ 
vinced  that  the  waste  which  is  here  obtained,  being  so 
very  much  more  porous  than  all  I  had  until  then  operated 
upon,  would  certainly  allow  of  a  much  simpler  treatment, 
and  would  in  all  probability  enable  me  to  realise  my 
old  favourite  idea — namely,  to  oxidise  the  waste  by  forcing 
air  through  it,  to  lixiviate  it  in  the  same  vessel,  and  to 
repeat  this  treatment  until  the  waste  is  exhausted  without 
removing  it. 

These  -views  were  soon  found  to  be  correct ;  and  as  I 
succeeded  in  oxidising  the  waste  by  these  means  in  as 
many  hours  as  it  had  previously  taken  days,  I  was  even 
enabled  to  carry  out  the  repeated  oxidation  and  lixiviation 
of  the  waste  in  the  same  vessels  in  which  this  waste  had 
been  originally  obtained,  without  increasing  the  number 
of  those  vessels  to  an  excessive  extent.  Thus  manual 
labour  was  completely  avoided  in  this  part  of  the  process, 
and  the  greatest  difficulty  of  the  problem  happily  over¬ 
come.  The  wet  alkali  waste,  as  it  is  obtained  in  the  works, 
contains  not  more  than  12  per  cent  of  sulphur,  only  one 
half  of  which  I  have  so  far  been  able  to  recover,  while 
the  two  other  processes  are  said  to  recover  only  40  to  45 
per  cent  of  it.  We  have  thus  in  the  best  case  to  operate 
three  times  on  nearly  17  tons  of  waste,  in  order  to  produce 
1  ton  of  sulphur.  From  this  you  will  readily  see  that  any 
process  involving  manual  treatment  of  these  enormous 
quantities  of  waste,  and  requiring  their  prolonged  stay  in 
the  works,  would  be  very  expensive  and  -  almost  im¬ 
practicable  in  this  country,  and  that  the  avoiding  of  this 
inconvenience  and  expense  really  was  the  vital  point  of 
the  question.  By  my  present  process,  all  operations  are 
effected  within  sixty  to  seventy-two  hours,  by  means  of  a 
fan,  which  forces  the  air  through  the  waste,  and  a  pump 
to  lift  the  liquors  obtained,  both  of  which  require  only  an 
insignificant  amount  of  steam  power. 

The  process  is  carried  out  in  the  following  way: — The 
first  product  of  Leblanc’s  famous  process  for  the  manu¬ 
facture  of  soda,  called  rough  soda  or  black  ash,  is  now  almost 
universally  lixiviated  with  wate*  in  an  apparatus  which 
was  first  used  for  this  purpose  in  Great  Britain,  and  is 
composed  of  a  number  of  square  iron  tanks,  connected  in 
a  very  simple  and  ingenious  way  by  pipes  and  taps,  to 
allow  the  water  to  enter  a  tank  filled  with  black  ash 
already  nearly  spent,  and  thence  to  flow  through  others 
filled  with  black  ash  richer  and  richer  in  alkali,  until  it 
meets  fresh  black  ash  in  the  last  tank,  thus  becoming  an 
almost  concentrated  solution  of  alkali  before  leaving  the 
apparatus.  The  alkali  waste,  or  insoluble  residue  of  the 
black  ash,  remains  thus  in  these  tanks  deprived  of  all 
alkali,  and  as  it  has  been  immersed  in  the  liquor  through¬ 
out  the  whole  time  of  lixiviation,  it  is  consequently 
obtained  in  a  very  porous  condition. 

These  tanks  are  always  provided  with  a  perforated  false 
bottom,  and  for  the  purpose  of  applying  my  method  the 
space  between  the  two  bottoms  of  each  tank  is  connected 
with  a  fan  by  a  pipe  with  a  damper,  to  allow  of  the  regula¬ 
tion  of  the  quantity  of  air  entering  the  tank.  The  pressure 
of  air  required  never  exceeds  6  inches  of  water,  but 
usually  as  little  as  half  an  inch  of  water  is  sufficient,  and 
can  thus  easily  be  produced  by  a  common  smithy  fan. 


As  soon  as  the  last  weak  alkali  liquor  is  drained  off  the 
waste,  the  damper  in  the  air-pipe  is  drawn,  and  air  forced 
through  the  waste.  The  waste  soon  begins  to  heat, 
rising  up  to  200°  F. ;  it  gives  off  quantities  of  steam,  and 
becomes  gradually  covered-  by  spots  of  a  bright  yellow 
colour,  which,  together  with  the  temperature  of  the  waste 
and  the  quantities  of  steam  passing  off,  enables  the  work¬ 
man  to  judge  very  well  when  the  proper  state  of  oxidation 
has  been  reached.  Usually  this  is  arrived  at  after  twelve  to 
sixteen  hours’  blowing.  The  oxidised  waste  is  then  covered 
and  completely  lixiviated  with  water.  As  soon  as  the  re¬ 
sulting  liquor  is  drawn  off  air  is  again  forced  through  the 
waste  in  exactly  the  same  way  as  before,  the  waste  is  again 
lixiviated,  and  subsequently  this  treatment  is  repeated  a 
third  time.  The  weaker  liquors  so  obtained  are  passed 
through  one  or  more  tanks  filled  with  oxidised  waste,  so 
as  to  concentrate  them,  and  this  can  be  easily  accom¬ 
plished  by  a  second  system  of  pipes  and  taps  connecting 
all  the  tanks  in  a  set,  much  in  the  same  way  as  for  the 
lixiviation  of  black  ash,  or  still  more  simply  by  lifting 
the  liquor  by  a  pump  and  conducting  it  by  a  shoot  to  the 
other  tanks.  The  whole  process  of  oxidation  and  lixivia¬ 
tion  of  the  waste,  though  it  is  repeated  three  times,  is 
finished  in  from  sixty  to  seventy-two  hours,  and  does  not 
require  more  than  one  and  a  half  times  the  number  of 
tanks  which  are  generally  used  for  the  simple  process  of 
the  lixiviation  of  the  black  ash.  In  most  works  sets  of 
four  tanks  are  employed  for  this  latter  purpose,  and  these 
have  thus  to  be  converted  into  sets  of  ten,  all  of  which  are 
to  be  connected  in  the  usual  way  by  pipes  and  taps,  and 
are  also  to  be  connected  to  a  fan.  Four  of  these  ten  tanks 
are  always  filled  with  black  ash  in  the  course  of  lixivia¬ 
tion,  and  the  remaining  six  with  waste  undergoing  the 
treatment  by  my  process.  As  soon  as  this  treatment  is 
finished  the  waste  is  thrown  out  of  the  tanks,  and  these 
are  filled  again  with  black  ash  to  be  lixiviated  in  the  usual 
way,  so  that  both  the  process  of  the  lixiviation  of  the 
black  ash  and  the  extraction  of  sulphur  from  the  waste  are 
carried  on  continuously  and  without  interruption.  When 
the  waste  leaves  the  tanks,  all  the  recoverable  sulphur 
has  been  taken  out  of  it ;  it  contains  only  small  quantities 
of  sulphides,  which  are  so  enveloped  by  other  compounds 
that  they  are  no  longer  aCted  upon  by  the  oxygen  of  the 
air,  and  can  thus  no  more  give  rise  to  the  dreadful 
exhalations  of  sulphuretted  hydrogen,  or  to  the  formation 
of  those  well-known  yellow  drainage  liquors  which  have 
hitherto  caused  the  waste  to  be  so  great  a  nuisance,  the 
one  poisoning  the  air  and  the  other  the  water,  in  the 
neighbourhood  of  the  vast  heaps  of  waste  surrounding 
many  works.  Almost  all  the  sulphur  left  in  the  waste 
exists  in  the  form  of  sulphite  and  sulphate  of  calcium,  which 
are  both  quite  innocuous,  and  together  with  the  carbonate 
and  hydrated  oxide  of  calcium,  as  well  as  with  a  little 
soda.  Alumina  and  soluble  silica,  which  are  all  to  be 
found  in  the  waste,  make  this  waste  a  valuable  manure 
for  many  soils  and  crops. 

The  liquor  thus  obtained,  which  is  usually  called  sulphur 
liquor,  is  of  a  deep  yellow  colour,  and  contains  from  4  to 
7  per  cent  of  sulphur  in  solution.  This  sulphur  is  present 
principally  in  the  forms  of  hyposulphite,  polysulphide,  and 
sulphydrate  of  calcium.  Usually  the  oxidation  of  the 
waste  is  so  regulated  as  to  obtain  liquors  containing  as 
nearly  as  possible  so  much  oxygen  in  the  form  of  hypo- 
sulphurous  acid  as  is  necessary  to  oxidise  both  the  calcium 
and  the  hydrogen  existing  as  polysulphide  and  sulphy¬ 
drate.  These  liquors  are  run  into  wooden  vessels  together 
with  an  equivalent  quantity  of  muriatic  acid,  and  steam  is 
at  the  same  time  introduced,  so  as  to  keep  the  tempera¬ 
ture  of  the  mixing  liquids  between  140°  and  150°  F. 

The  proportions  of  liquor  and  acid  can  be  easily  and 
very  corre&ly  regulated  by  the  workman  according  to 
the  colour  of  the  mixing  liquids  in  different  parts  of  the 
vessel.  Black  where  the  liquor  comes  in,  it  changes  to 
grey  and  white,  turning  into  a  bright  yellow  where  the 
acid  meets  the  liquid. 

At  the  temperature  ’mentioned,  neither  sulphuretted 
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hydrogen  nor  sulphurous  acid  are  given  off  in  appreciable 
quantities,  but  nearly  all  the  sulphur  contained  in  the 
liquor  is  precipitated  in  a  very  pure  state.  When  the 
vessel  is  full  of  liquid,  it  is  allowed  to  stand  a  few  hours; 
the  sulphur  settles  very  rapidly  to  the  bottom,  and  the 
clear  supernatant  liquor,  which  now  contains  principally 
chloride  of  calcium,  and  generally  not  more  than  one- 
thousandth  part  of  either  free  acid  or  hyposulphite  of 
calcium,  is  then  run  off. 

The  vessel  is  now  filled  a  second  and  usually  a  third 
time  with  liquor  and  acid,  and  the  sulphur  which  has  then 
accumulated  in  it  is  drawn  out  by  a  door  at  the  lower 
end  of  the  vessel  into  a  wooden  box  with  a  perforated 
false  bottom.  Here  it  is  well  washed  with  water,  and 
after  having  been  drained  is  melted  down  in  an  iron  pot 
or  pan.  It  is  thus  obtained  very  pure,  containing  less 
than  1  per  cent  of  impurity,  and  surpassing  in  this 
respeCt  all  brimstone  which  is  imported  into  this  country. 

The  principal  constituents  of  the  liquor  are  determined 
in  the  following  way  : — 

The  hyposulphite  is  tested  as  usual  by  a  solution  of 
iodine  and  starch,  after  addition  of  acetate  of  zinc. 
Another  portion  of  the  liquor  is  tested  direCtly  by  iodine 
and  starch  ;  the  blue  colour  is  thjen  taken  away  by  a  drop 
of  hyposulphite  of  sodium,  and  litmus  and  a  caustic  soda 
solution  is  added  until  all  free  acid  is  neutralised. 

This  free  acid  is  equivalent  to  the  sulphuretted  hydrogen 
in  the  liquor,  and  the  three  tests  lead  by  a  very  simple 
calculation  to  the  calcium  .present  as  polysulphide. 
This  polysulphide  containing  usually  only  little  more  than 
two  equivalents  of  sulphur  to  one  of  calcium,  the  test 
gives  also  approximately  the  amount  .of  sulphur  in  these 
liquors. 

If  the  proportion  of  hyposulphite  to  sulphide  has  been 
quite  correct,  the  iodine  used  for  the  first  test  will  be  one- 
fifth  of  the  iodine  used  for  the  second  test.  In  practice 
the  liquors  will  of  course  deviate  a  little  from  these 
proportions  ;  they  are,  however,  kept  within  so  narrow 
limits,  that  none  of  the  firms  who  have  so  far  adopted 
the  process  have  considered  it  worth  their  while  to  avail 
themselves  of  the  very  simple  means  which  I  have  pro¬ 
posed  for  remedying  any  irregularity,  such  as  keeping 
a  small  stock  of  liquor  rich  in  either  hyposulphite  or  sul¬ 
phides  which  the  workmen  might  add  in  case  ofany  gas  being 
evolved  during  the  precipitation  of  the  sulphur. 

The  vessel  in  which  this  latter  process  is  conduded 
are,  however,  always  loosely  covered  in  and  connected 
with  a  chimney,  so  that  any  gases  which  might  be  evolved 
by  accident  are  carried  off;  or  they  are  still  better  con¬ 
neded  with  the  fan  forcing  the  air  through  the  waste,  so 
that  these  gases  may  be  absorbed  in  passing  through  the 
waste,  and  thus  the  sulphur  which  they  contain  may  also 
be  saved. 

In  places  where  muriatic  acid  has  a  comparatively 
high  value,  and  where  bleaching  powder  is  manufadured 
at  the  same  time,  the  acid  contained  in  the  liquors  which 
are  obtained  as  a  by-produd  in  the  last-named  manufadure 
may  be  made  available  for  the  separation  of  sulphur  from 
sulphur  liquor,  as  has  already  been  proposed  by  Messrs. 
Townsend  and  Walker,  in  i860,  and  is  now  done  on  an 
extensive  scale  at  Dieuze,  in  France. 

These  liquors  containing  also  chloride  of  manganese, 
perchloride  of  iron,  and  a.  little  free  chlorine,  the  sulphur 
liquor  ought  in  this  case  to  contain  more  sulphides  than 
where  muriatic  acid  is  used  alone,  so  that  the  two  last- 
named  constituents  may  also  be  reduced  by  these  sulphides. 
In  all  other  respeds  I  carry  on  the  operation  in  exadly 
the  same  way  as  described  before.  The  sulphur  obtained 
is  of  a  dark  colour,  and  contains  up  to  5  per  cent  of  im¬ 
purities.  By  these  means  a  second  waste  and  offensive 
produd  may  be  turned  to  advantage  and  made  compara¬ 
tively  harmless. 

The  latter  objed  can  then  still  more  efficiently  be 
obtained  by  recovering  the  manganese  also  from  these 
liquors.  A  process  used  since  several  months,  at  Dieuze, 
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effeds  this  only  to  the  small  extent  of  about  one-twelfth 
of  the  manganese  contained  in  the  liquors.  ' 

The  most  satisfadory  and  complete  results  in  this 
resped  have,  however,  been  obtained  long  ago  by  the  well- 
known  process  of  Mr.  Dunlop,  which  has  been  very  largely 
worked,  for  a  considerable  number  of  years  at  Messrs. 
Charles  Tennant  and  Co.’s  immense  chemical  works  at 
Glasgow. 

I  have  still  to  refer  to  another  method  of  separating 
sulphur  from  sulphur  liquor,  which  I  have  used  before 
adopting  the  one  already  described,  and  which  is  still 
used  by  many  German  works.  In  this  method  the  sulphur 
liquor  is  first  treated  by  sulphurous  acid,  until  all  the 
sulphides  are  converted  into  hyposulphites.  It  is  then 
heated  by  steam  to  2120  F.,  and  muriatic  acid  is  added  by 
degrees  until  all  the  hyposulphite  is  decomposed.  Steam 
is  then  continued  to  be  introduced  until  all  the  sulphurous 
acid  is  driven  off,  and  this  is  conduded  into  a  second 
vessel  filled  with  the  original  liquor,  in  order  to  effed 
there  the  above-mentioned  conversion  of  the  sulphides  into 
hyposulphites.  I  found,  however,  that  this  could  only  be 
arrived  at  with  liquors  originally  very  rich  in  hyposulphite, 
as,  in  contradidion  to  general  notions,  orfly  very  small 
quantities  of  sulphurous  acid  could  be  obtained  by  the 
second  part  of  this  method,  while  large  quantities  of  sul¬ 
phate  were  formed  instead.  The  hyposulphite  of  calcium 
and  muriatic  acid  form,  in  the  first  place,  sulphur  and 
trithionate,  and  the  latter  is  then  decomposed  into  sulphur, 
sulphate,  and  sulphurous  acid. 

Though  a  considerable  saving  of  muriatic  acid  could 
thus  be  effeded,  it  was  by  no  means  an  equivalent  for  the 
sulphur  lost  in  form  of  sulphate;  and,  especially  in  this 
country,  a  saving  of  muriatic  acid  would  be  rather  un¬ 
desirable.  The  greater  its  use  the  smaller  will  be  the 
enormous  quantity  still  run  into  the  rivers,  which, 
according  to  the  latest  official  statements,  is  more  than 
one  half  of  the  acid  produced,  and  amounted,  in  1866, 
to  above  120,000  tons  of  anhydrous  hydrochloric  acid,  equal 
to  360,000  tons  of  commercial  acid  of  320  Twaddle. 

I  am  sorry  not  to  be  able  to  give  you  a  more  detailed 
account  of  the  readions  involved  in  this  process.  Though 
the  final  results  are  simple,  the  details  of  the  different 
changes  taking  place  are  very  complicated.  It  is  ver\' 
probable  that  ail  the  numerous  compounds  of  hydrogen, 
sulphur,  and  oxygen  are  formed  at  one  time  or  another, 
as  I  have  been  able  distindly  to  recognise  all  those  which 
our  present  knowledge  allows  us  to  deted  in  presence  of 
the  others,  including  persulphide  of  hydrogen,  trithionic, 
and  pentathionic  acid.  Unhappily,  our  knowledge  of 
these  compounds  is  very  impeded,  but  I  hope  that  the 
prominent  part  which  they  now  play  in  an  important 
manufadure  may  stimulate  some  of  our  eminent  scientific 
men  to  investigate  this  long-negleded  class  of  bodies.  I 
have  no  doubt  that  they  would  thus  confer  a  great  boon 
upon  a  new  and  rapidly-growing  industry,  and  would  at 
the  same  time  obtain  results  of  considerable  interest  for 
theoretical  chemistiy,  as  these  compounds  apparently 
conform  but  little  to  modern  chemical  views. 

By  the  process  which  I  have  endeavoured  to  sketch  out 
to  you,  fully  one-half  of  the  sulphur  contained  in  the 
waste  is  recovered,  and  I  have  no  doubt  that  this  quantity 
will  yet  be  considerably  increased  by  some  further 
experience,  as  I  have  already  been  able  to  obtain  much 
more  during  several  consecutive  weeks.  As  you  can 
easily  judge  yourselves,  the  cost  of  plant  and  the 
working  expenses  are  very  small.  A  plant  for  the  recovery 
of  10  tons  of  sulphur  per  week  can  be  put  up  for  about 
£800,  and  the  sulphur  can  be  made  at  £1  per  ton.  The 
recovered  sulphur  being  very  pure,  it  is  not  used  to  replace 
pyrites  in  the  manufacture  of  soda,  but  for  purposes  where 
Sicilian  sulphur  or  brimstone  has  hitherto  been  employed, 
this  Sicilian  sulphur  having  a  much  higher  value  than  the 
sulphur  in  pyrites,  and  averaging  upwards  of  £6  per  ton. 
And  so  large  are  the  quantities  of  brimstone  used,  that 
the  British  alkali  trade,  in  spite  of  its  enormous  extent, 
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could  only  produce  a  small  portion  of  the  sulphur  yearly 
exported  from  Sicily,  which  country  has  hitherto  had  the 
monopoly  of  the  supply  of  this  article.  According  to  a 
trustworthy  statement,  the  total  yearly  export  of  sulphur 
from  Sicily  has  risen  to  above  200,000  tons— according  to 
another  authority,  even  to  300,000  tons— of  which  about 
50,000  tons  are  brought  to  Great  Britain.  The  alkali 
waste  produced  from  about  400,000  tons  of  common 
salt,  which  are  now  annually  used  by  the  British  alkali 
trade,  would  yield  40,000  tons  of  sulphur.  The  trade  is 
thus  in  a  position  by  applying  this  process  to  the  waste 
yearly  obtained,  and  to  only  a  small  quantity  of  the  waste 
which  has  accumulated  in  the  neighbourhood  of  the  works 
to  such  an  alarming  extent,  to  supply  this  country  with 
all  the  sulphur  which  it  consumes,  and  for  which  it  now 
pays  to  Italy  above  ,£300,000  a  year.  Considering  the 
great  importance  of  this  raw  material  for  many  important 
branches  of  industry,  I  will  only  mention  the  bleaching  of 
woollen  and  silk  fabrics,  and  the  employment  of  sulphur 
for  the  suppression  of  the  much  dreaded  disease  of  the 
hop-plants,  but  particularly  its  indispensability  in  the 
manufacture  of  gunpowder,  upon  the  effedts  of  which  the 
fate,  and  the  independence,  and  the  liberty  of  nations,  to 
so  great  and  regrettable  an  extent,  still  depend.  I  believe 
it  to  be  a  matter  of  congratulation  to  your  country  that 
it  should  possess  the  means  of  furnishing  its  own  supply 
.of  this  valuable  substance,  and  of  producing  it  also  at  a 
much  cheaper  rate  than  it  can  be  obtained  at  the  best 
situated  mines  in  Sicily. 


The  President,  Professor  Frankland,  in  expressing  the 
thanks  of  the  Sedtion  to  Mr.  Mond,  remarked  that  his 
communication  was  one  of  great  importance.  In  his  (Dr. 
Frankland’s)  capacity  as  River  Commissioner,  it  had  been 
his  duty  to  enquire  into  the  great  nuisance  at  present 
created  by  alkali  waste,  which  he  had  found  in  many 
cases  to  be  intolerable.  He  had  lately  seen  a  river,  called 
Sankey  Brook,  which,  in  consequence  of  the  drainage 
liquor  from  the  surrounding  waste  heaps  meeting  there 
witli  hydrochloric  acid,  which  also  ran  from  the  alkali 
works  into  this  river,  was  almost  saturated  with  sulphu¬ 
retted  hydrogen,  and  gave  off  the  dreadful  smell  of  this 
noxious  gas  for  miles.  .  - 

Fie  had  had  an  opportunity  of  seeing  Mr.  ,Mond’s 
process  at  work  on  a  very  large  scale,  and  to  witness  its 
great  simplicity  and  effectiveness,  and  though  he  was  not 
competent  to  judge  of  the  mercantile  profit  of  the  process, 
it  was  his  opinion  that  the  manufacturers  were  morally 
bound  to  adopt  it  even  if  it  could  only  cover  its  cost. 

Mr.  A.  E.  Fletcher,  Inspector  of  Alkali  Works  under 
the  Alkali  ACt,  said  he  very  often  had  reason  to  complain 
of  the  great  nuisance  caused  by  the  waste,  which  he 
believed  had  increased  lately.  He  had  known  Mr.  Mond's 
process  to  work  satisfactorily  for  several  years,  and  the 
best  proof  of  the  practicability  of  the  process  he  considered 
to  be  that  several  of  the  largest  firms  had  taken  it  up 
successively. 

Mr.  E.  C.  Stanford  stated,  that,  as  an  inhabitant  of 
Glasgow,  he  could  tell  them  a  long  story  of  the  nuisance 
which  the  waste  heaps  in  the  neighbourhood  had  until 
lately  caused  in  that  town.  There  had  been  a  complete 
stream  of  yellow  liquor  running  into  the  Clyde,  meeting 
there  different  residues  from  bleach  works,  and  thus  often 
rendering  the  otherwise  so  black  stream  quite  milky,  and 
making  the  smell  of  sulphuretted  hydrogen  very  prevalent 
on  both  sides  of  the  river.  He  was  glad  to  be  able  to 
inform  the  section  that  Mr.  Mond’s  process  had  been  very 
successfully  employed,  not  only  to  prevent  this  nuisance 
for  the  future,  but  also  to  do  away  with  the  present 
nuisance,  as  the  drainage  from  the  waste  heaps  was  now 
carefully  collected  and  used  to  lixiviate  the  waste  which 
had  been  treated  by  Mr.  Mond’s  .process,  so  that  the 
sulphur  contained  in  these  drainage  liquors  was  now  also 
turned  to  account. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 


(Continued  from  page  149.) 

Comparative  Digestibilities  of  Foods — Functions  of  Different 

Foods. 

The  phenomena  of  digestion  are  altogether  of  a  physical 
and  chemical  nature ;  there  is  nothing  whatever  of  a  vital 
quality  about  them  ;  lor  the  comminuted  food  is  brought 
successively  under  the  influence 'of  special  solvents  fur¬ 
nished  by  the  saliva,  the  gastric  juice,  the  pancreatic  fluid, 
the  biliary  secretion,  and  the  intestinal  mucus,  all  of 
which  are  associated  with  a  large  volume  of  water. 
Digestion,  indeed,  as  Berzelius  remarked,  is  a  true  process 
of  rinsing — the  amount  of  fluid  secreted  into  the  alimentary 
canal  and  again  absorbed  from  it  being,  according  to 
the  researches  of  Bernard,  Bidder,  and  Schmidt,  not  less 
than  three  gallons  in  the  twenty-four  hours.  The  follow¬ 
ing,  in  fadt,  are  the  daily  proportions  of  the  several  secre¬ 
tions  and  their  solid  constituents  : — 


lbs. 

Solid 

Matter. 

grs. 

Saliva . 

3*54. 

231 

Gastric  juice 

14-11 

2,960 

Pancreative  fluid . . 

8-82 

6,172 

Bile  . 

3'54 

1,233 

Intestinal  mucus . . 

0-47 

46 

Total 

30-48 

10,642 

Aftive  Principles, 
grs. 

37  of  ptyalin. 
316  of  pepsin. 

773  °f  pancreatin. 
(  of  organic 
c>°73  j  ferment. 

28  of  ditto. 


( of  special 
2,227  j  solvents. 

All  of  which,  by  their  special  solutive  adtions  on  the 
several  constituents  of  food,  rob  it  of  its  nutritive  quality, 
and  carry  it  into  the  circulation. 

Each  of  the  fluids  so  largely  secreted  into  the  alimentary 
canal  has  its  special  fundtions. 

The  saliva,  which  is  a  secretion  of  many  glands  opening 
into  the  mouth,  is  a  thin  glairy  liquid,  of  slight  alkaline 
readtion,  except  while  fasting;  and  containing  about  1  per 
cent  of  solid  matter — half  of  which  is  a  peculiar  organic 
body,  called  ptyalin,  and  the  rest  is  composed  of  chloride 
and  phosphate  of  sodium,  with  a  little  carbonate  and 
sulphocyanide.  Ptyalin  is  a  nitrogenous  substance,  of 
the  nature  of  diastase— the  ferment,  which  in  the  vegetable 
converts  starch  into  sugar,  and  hence  it  has  been  called 
animal  diastase  by  Mialhe,  who  attaches  great  importance 
to  it  as  the  principal  agent  concerned  in  the  digestion  of 
starchy  foods — one  part  of  ptyalin,  according  to  him, 
being  capable  of  converting  8,000  parts  of  insoluble  starch 
into  soluble  glucose.  Saliva  has  no  chemical  adtion  on 
fat,  or  fibrin,  or  albuminous  bodies— its  real  fundtions 
being  to  lubricate  the  food  for  deglutition,  to  carry  oxygen 
into  the  stomach,  and  to  furnish  a  solvent  for  starch  and 
tender  cellulose.  Those  animals  which  feed  chiefly  on 
woody  matters,  as  the  beaver,  have  large  salivary  glands, 
and  provision  is  made  for  a  prolonged  contadt  of  the 
secretion  with  the  vegetable  tissue. 

An  artificial  saliva  may  be  obtained  from  seeds  which 
have  fermented,  and  in  which  the  diastase  is  abundant. 
Liebig’s  extradt  of  malt  is  an  example  of  this  ;  and  Mr. 
Morson  has  taken  advantage  of  the  discovery  of  M.  Mege 
Mouries,  that  the  inner  layer  of  bran  contains  a  nitro¬ 
genous  digestive  principle,  called  cerealin,  of  the  nature 
of  diastase,  and  has  extradted  it,  and  consolidated  it  with 
sugar  in  a  preparation  which  he  has  named  saccharated 
wheat  phosphates.  Both  of  these  are  aids  to  the  digestion 
of  farinaceous  matters. 

Gastric  juice  is  a  secretion  from  the  entire  surface  of 
the  stomach.  It  is  a  transparent  liquid,  of  a  pale  yellow 
colour,  and  of  a  saline  and  acid  taste.  It  is  much  heavier 
than  water  (sp.  gr.  about  1,020),  and  it  contains  from  2  to 
3  per  cent  of  solid  matter— about  1*7  of  which  is  a  remark¬ 
able  nitrogenous  organic  body,  called  by  Schwann,  its 
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discoverer,  pepsin.  Its  peculiarity  is,  that  in  the  presence 
of  an  acid,  it  converts  almost  every  description  of  albu¬ 
minous  and  fibrinous  matter  into  a  soluble  form  'of 
albumen,  called  by  Lehmann  peptone,  and  by  Mialhe 
albuminose.  It,  differs  from  common  albumen  in  many 
particulars — it  is,  for  example,  more  liquid  ;  it  is  not 
coagulated  by  heat,  nor  by  weak  spirit,  nor  by  acids,  nor 
by  most  mineral  salts;  it  is  not  very  prone  to  decom¬ 
position  ;  and  it  is  capable  of  dialysis — that  is,  of  transu¬ 
dation  through  animal  membrane,  and,  therefore,  of 
absorption,  which  albumen  is  not.  The  digestive  power 
of  it  is  very  great,  for  Wasmann  found  that  an  acid  liquid 
containing  only  1  part  of  it  in  60,000  of  the  solution — 
that  is,  about  1  grain  in  a  gallon,  was  capable  of  dis¬ 
solving  meat ;  and  Lehmann  ascertained  that  100  parts  of 
the  gastric  juice  of  a  dog  would  digest  5  parts  of  coagulated 
albumen. 

The  nature  of  the  free  acid  in  gastric  juice  is  somewhat 
doubtful ;  Lehmann,  who  has  frequently  examined  it,  says 
it  is  ladtic  acid,  but  Schwann  asserts  that  he  has  often 
found  free  hydrochloric  acid.  It  may  be  that  the 
chlorides  contained  in  the  stomach  are  partially  decom¬ 
posed  by  ladtic  acid,  especially  during  the  process  of 
analysis,  and  thus  the  hydrochloric  acid  maybe  accounted 
for.  When  the  acid  is  in  too  large  excess,  the  digestive 
adtion  is  abnormal,  and  so  also  when  it  is  deficient ; 
Lehmann  states  that  the  best  proportion  is  when  100 
parts  of  the  gastric  juice  is  just  neutralised  with  1-27  of 
potash. 

Considering  the  importance  of  pepsin  as  a  digestive 
agent,  the  preparation  of  it  has  become  a  common  affair 
of  trade.  In  France  it  is  obtained  from  the  stomach  of 
the  pig  by  carefully  washing  it,  then  scraping  off  the 
soft  mucous  membrane,  rubbing  it  down  with  a  little  water, 
filtering,  precipitating  the  foreign  matters  with  acetate  of 
lead,  again  filtering,  and  then  precipitating  the  excess  of 
lead  with  sulphuretted  hydrogen,  after  which  it  is  allowed 
to  stand,  or  it  is  warmed,  to  get  rid  of  excess  of  sul¬ 
phuretted  hydrogen  ;  it  is  then  filtered  once  more,  and 
after  carefully  evaporating  to  the  consistence  of  syrup  it 
is  consolidated  with  dry  starch.  In  this  country  it  is 
prepared  from  the  stomach  of  the  sheep  as  well  as  of  the 
pig,  and  we  have  our  pepsina  ovis  and  pepsina  porci ; 
besides  which,  the  use  of  lead  and  sulphuretted  hydrogen 
are  avoided  by  precipitating  the  foreign  matter  with 
alcohol,  pepsin  being  soluble  in  weak  spirit.  On  the 
ledture  table  are  specimens  of  Boudault’s  pepsin,  as  well 
as  those  of  Mr.  Morson,  of  London,  Messrs.  Turner  and 
Co.,  and  Mr.  Claridge,  of  Warwick,  all  of  which  are  also 
in  operation,  showing  their  relative  digestive  powers  on 
animal  fibrin. 

The  pepsin  preparations  on  the  table  contain  varying 
proportions  of  starch,  as  from  29  to  50  per  cent;  but  the 
digestive  power  of  any  specimen  may  be  easily  tested  by 
putting  a  dose  of  the  preparation  into  a  small  bottle  with 
half  an  ounce  of  water,  acidulating  with  twenty  drops  of 
hydrochloric  acid,  and  then  adding  half  a  drachm  of  hard 
boiled  egg  chopped  small,  or  the  same  weight  of  lean  meat, 
or  120  grains  of  the  fibrin  of  blood.  On  standing  in  a 
warm  place  at  a  temperature  of  100  to  no,  the  digestion 
should  be  complete  in  two  hours.  Tried  in  this  manner, 
Dr.  Pavy  found,  some  time  ago,  that  nearly  all  the  pre¬ 
parations  in  common  use  were  inert;  not  so,  however,  at 
the  present  time,  for,  as  you  will  notice,  digestion  is  pro¬ 
ceeding  rapidly. 

I  am  told  that  the  strongest  pepsin  is  obtained  from 
young  healthy  pigs  which  are  kept  hungry,  and  are  then 
excited  by  savoury  food  which  they  are  not  allowed  to  eat ; 
while  the  influence  of  it  is  strong  upon  them,  and  the 
secretions  are  pouring  out  in  expectation  of  the  meal,  the 
animals  are  pithed. 

Pepsin,  like  diastase,  is  rendered  inert  by  a  temperature 
of  from  1200  to  130°  F.  ;  and,  therefore,  very  hot  drinks 
are  hurtful. 

Pancreatic  fluid  is  a  secretion  from  the  pancreas  or 
sweet-bread.  Until  recently  its  true  digestive  functions  , 


were  not  well  determined.  It  is  a  colourless  fluid  of  a 
gravity  of  1,008  or  1,009.  Like  the  saliva,  it  is  generally 
a  little  alkaline,  and  it  contains  about  1*3  per  cent  of 
solid  matter,  one-eighth  of  which  is  a  nitrogenons  organic 
substance  of  the  nature  of  ptyalin  or  diastase,  and  is  called 
pancreatin. 

More  than  twenty  years  ago,  Bernard  proved,  what 
Valentin  had  long  before  suspedted,  that  the  pancreatic 
fluid  was  concerned  in  the  digestion  of  fatty  matters  ;  but 
he  fell  into  error  in  supposing  that  its  adtion  was  to 
saponify  the  fat,  and  to  set  glycerin  free.  Here  is  a 
specimen  of  glycerin  and  of  lead-soap  obtained  from  fat 
upon  which  the  pancreatic  fluid  had  previously  adted, 
showing  that  saponification  had  not  been  effected.  The 
true  action  of  the  pancreatic  secretion  is  evidently  to 
break  up  the  large  granules  and  crystals  and  globules  of 
oil  and  fat,  into  myriads  of  minute  particles  of  from 
1-3, oooth  to  i-i5,oooth  of  an  inch  in  diameter.  In  this 
way  the  fat  is  emulsified  and  converted  into  a  milky 
liquid,  which  mixes  freely  with  water,  and  passes  through 
the  tissues  of  the  intestines  into  the  laCteals.  We  are 
indebted  for  this  knowledge  to  Dr.  Dobell,  who  had  long 
been  of  opinion  that  the  functions  of  the  pancreas  were  im¬ 
portant  in  certain  diseases,  and  required  elucidation. 
With  the  assistance  of  Mr.  Julius  Schweitzer,  of  Brighton, 
the  then  manager  of  the  laboratory  of  Messrs.  Savory  and 
Moore,  he  made  a  large  series  of  investigations  into  the 
properties  of  the  pancreatic  secretion,  and  he  found  that 
when  the  fresh  pancreas  (and  best  of  the  pig)  is  rubbed 
down  in  a  mortar  with  twice  its  weight  of  hog’s  lard,  it 
rapidly  emulsifies  it  ;  and  on  adding  about  four  or  five 
times  the  bulk  of  water,  and  straining  through  muslin, 
there  is  obtained  a  thick  milky  liquid  of  the  consistence 
of  cream,  which  gradually  consolidates.  If  this  be  treated 
with  ether,  the  pancreatised  fat  dissolves  ;  and  when  the 
ether  is  separated  by  distillation,  there  remains  the  puri¬ 
fied  pancreatised  fat,  which  is  still  miscible  with  water  ;  in 
faCt,  when  mixed  with  four  or  five  parts  of  water  it  forms 
the  creamy  emulsion  which  is  used  dietically  and  medi¬ 
cinally  in  doses  of  a  teaspoonful  at  a  time. 

The  properties  of  the  pancreatic  fluid  have  been  well 
described  by  Dr.  Dobell,  in  a  paper  recently  read  before 
the  Royal  Society  of  London  ;  and  it  would  seem  that 
the  fluid  has  not  the  remarkable  property  of  emulsifying 
oil  and  fat,  and  so  rendering  them  capable  of  absorption, 
but  it  has  also  the  power  of  dissolving  starch  by  con¬ 
verting  it  into  glucose.  In  this  respedt  its  adtion  is  like 
that  of  saliva,  but  it  is  much  more  energetic;  for  in  its 
fresh  state  one  part  of  the  pancreas  will  dissolve  eight 
parts  of  starch,  and  even  after  it  has  emulsified  fat  it  will 
dissolve  two  parts  of  starch.  It  is,  therefore,  a  powerful 
agent  of  digestion,  in  so  far  as  fat,  and  starch,  and  young 
cellulose  are  concerned,  but  it  has  little  or  no  adtion  on 
albuminous  substances. 

I  am  indebted  to  Dr.  Dobell  and  to  Mr.  Morson  for  the 
specimens  of  pancreatin  and  pancreatised  fat  upon  the 
table.  The  first  of  these  preparations  is  obtained  by 
treating  the  fresh  pancreas  with  water,  and  carefully 
evaporating  the  solution  to  the  consistence  of  syrup,  and 
then  consolidating  it  with  the  flour  of  malt.  Perhaps  the 
dried  pancreas,  powdered  and  mixed  with  malt,  would  be  a 
stronger  preparation. 

The  bile  is  a  complex  liquid,  consisting  of  biliary  acids 
(taurocholic,  glycocolic,  &c.)  in  combination  with  soda. 
Its  readtion  is  slightly  alkaline,  and  it  contains  about 
14  per  cent  of  solid  matter,  not  less  than  12  of  which  are 
organic. 

The  true  fundtion  of  the  bile  is  unknown  ;  perhaps  it 
aids  in  neutralising  the  acid  peptones  from  the  stomach  ; 
perhaps,  also,  in  emulsifying  fat ;  and  it  may  be  that  it 
helps  the  digestion  of  starchy  foods.  Lehmann  thinks  it 
is  a  rich  residuum  from  the  manufadture  of  blood  globules 
in  the  liver,  and  that  it  is  secreted  into  the  alimentary 
canal,  only  to  be  reabsorbed  into  the  blood.  Mr.  Lee, 
also,  is  of  opinion,  from  his  examination  of  the  fcetal 
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liver,  that  it  separates  a  highly  nutritious  substance  from 
the  portal  blood,  which  is  elaborated  in  the  intestines. 
Its  functions,  however,  are  manifestly  obscure. 

Lastly,  the  intestinal  secretion  which  is  thrown  out 
along  the  whole  course  of  the  small  intestines,  is,  accord¬ 
ing  to  the  researches  of  Bidder  and  Schmidt,  a  powerful 
agent  of  digestion  ;  for  it  combines  the  activity  and 
digestive  power  of  all  the  other  secretions- — starch,  fat, 
and  albuminous  substances  being  all  equally  well  digested 
by  it. 

The  food,  therefore,  coming  into  contaCt  with  these 
special  solvents,  and  being  copiously  drenched  with  fluid, 
gives  up  its  nutritive  constituents.  Admirable,  however, 
as  this  provision  is  for  the  digestion  of  food,  a  consider¬ 
able  portion  of  useful  matter  passes  through  the  bowel 
unchanged  ;  for  cellulose,  starch  globules,  and  muscular 
fibre  are  common  constituents  of  sewage.  Dr.  Lyon 
Playfair  says  that  in  the  case  of  an  adult  man,  with  good 
digestion,  one-twelfth  of  the  nitrogen  of  the  food  passes 
away  with  the  excreta,  and  others  have  computed  it  at 
an  eighth.  In  a  dry  state  the  fasces  of  man  contain  about 
6-5  per  cent  of  nitrogen,  and  in  the  fresh  state,  1*7.  In 
Ranke’s  experiments,  it  was  ascertained  that  the  nitrogen 
in  the  faeces  was  to  that  in  the  urine  as  1  to  i2’5  Much 
of  this  is,  doubtless,  derived  from  the  secretions  which 
have  done  the  work  of  digestion,  and  have  thus  become 
effete  ;  indeed,  Dr.  Marcet  is  of  opinion  that  the  alvine 
discharges  are  chiefly  composed  of  the  residuum  of  albu¬ 
minous  substances  which  have  been  secreted  into  the 
bowel  for  the  purposes  of  digestion.  In  ordinary  indi¬ 
viduals  they  amount  to  from  4  ozs.  to  5*5  ozs.  a  day — 
(Wehsurg  says  4‘6  ozs.  ;  Liebig,  5-5  ozs.  ;  Lawes,  4^2  for 
a  middle-aged  adult,  and  6*2  for  a  person  over  fifty — the 
mean  amount  for  adult  males  being  4*2  ozs.,  and  for 
adult  females  1*3  ozs.)  ;  and  when  calculated  in  a  dry 
state  they  amount  to  about  i'i  oz.  daily.  It  would  seem, 
however,  that  when  indigestible  and  irritating  food  is 
used,  the  quantity  of  fecal  matter  is  increased,  as  if  the 
food  was  hurried  through  the  intestines  without  under¬ 
going  digestion.  At  the  Wakefield  Prison,  for  example, 
it  was  found  that  when  brown  bread,  containing  bran,  was 
given  to  the  prisoners,  the  weight  of  the  feces  was  7  ozs. 
per  head  daily  ;  and  the  same  faCt  has  been  observed  at 
the  Coldbath-fields  Prison. 

With  this  general  account  of  the  digestive  function  of 
the  different  secretions  discharged  into  the  alimentary 
canal,  we  are  prepared  to  inquire  into  the  digestibility  of 
different  alimentary  substances. 

Nitrogenous  or  proteinaceous,  or  albuminous  substances, 
which  constitute  the  leading  articles  of  diet,  are  evidently 
digested  by  the  gastric  juice  and  the  intestinal  mucus. 
In  the  former  case  they  are  converted  into  acid  peptones, 
of  which,  accordine  to  Lehmann,  there  are  several 
varieties,  as  albumino-peptones,  fibrino-peptones,  caseino- 
peptones,  gelatino-peptones,  &c.,  according  as  they  are 
derived  from  albumen,  fibrin,  casein,  gelatin,  &c.,  and  of 
these  substances  the  fluid  form  of  albumen  is  most 
easily  converted;  then  coagulated  albumen,  then  fibrin, 
then  casein,  and  lastly,  the  derivatives  of  albumen, 
gelatin,  chondrin,  and  cartilage.  The  tegumentary  forms 
of  albumen,  as  hair,  wool,  feathers,  &c.,  being  entirely 
indigestible.  Here  is  an  example  of  the  indigestibility 
of  hair— it  is  a  ball  of  it,  obtained  from  the  alimentary 
canal  of  a  cow,  and  has  come  from  the  calf  which 
the  cow  has  a  habit  of  licking.  Serpents  and  other 
animals  that  swallow  their  prey  entire,  digest  the  soft 
tissues  and  bones,  but  they  disgorge  the  hair  and  feathers 
untouched. 

It  is  difficult  to  speak  of  the  comparative  digestibility 
of  ■different  nitrogenous  foods  ;  for  the  well-known  experi¬ 
ments  of  Dr.  Beaumont  on  the  Canadian  v/ith  a  fistulous 
opening  in  the  stomach,  and  even  experiments  made  in 
bottles  with  pepsin,  do  not  represent  the  full  and  natural 
conditions  of  the  process :  at  the  present  time  there  are, 


no  doubt,  great  differences  in  the  digestibility  of  different 
animal  substances.  Dr.  Beaumofit  found,  in  his  inquiries, 
that  soused  pigs’  feet  and  soused  tripe  were  the  most 
digestible  of  all  foods,  and  that  boiled  tendon  of  meat  was 
the  least  digestible.  The  following,  in  faCt,  are  the  times 
given  by  him  for  the  chymification  of  different  animal 
foods : — 


A  «  1  An  V  d  t  Af 


Pigs’  feet  (soused)  . . 
Tripe  (soused)  .. 
Eggs  (whipped) 
Salmon  trout 
Venison  steak 
Brains. . 

Ox  liver  . 

Codfish  (cured  dry).. 

Eggs  ..  . . 

Turkey  . . 

Gelatine  . .  . .  •  . 

Goose . 

Pig  (sucking) 

Lamb . . 

Chicken  . 

Beef . 

Do . 

Mutton  . ' 

Do . 

Oysters  . 

Cheese  . 

Eggs . 

Do . 

Beef . 

Fowls . 

Do . 

Ducks . 

Cartilage  . .  . .  . 

Pork . 

Tendon  . 


Time  of 

How  cooked. 

chymifica¬ 

tion. 

H.  M. 

Boiled 

I  O 

Do. 

I  O 

Raw 

I  30 

Boiled 

I  30 

Broiled 

130 

Boiled 

1  45 

Broiled 

2  0 

Boiled 

2  0 

Roasted 

2  15 

Boiled 

2  25 

Do. 

2  30 

Roasted 

2  30 

Do. 

2  30 

Broiled 

2  30 

Fricasseed 

2  45 

Boiled 

2  45 

Roasted 

3  0 

Boiled 

3  0 

Roasted 

3  15 

Stewed 

3  3° 

Raw 

3  30 

Plard  boiled 

3  30 

Fried 

3  30 

Do. 

4  0 

Boiled 

4  0 

Roasted 

4  0 

Do. 

4  0 

Boiled 

4  *5 

Roasted 

5  *5 

Boiled 

5  30 

It  is  doubtful,  indeed,  if  cheese  or  tendons  are  ever 
digested  except  in  small  quantity  ;  and  it  is  evident,  from 
these  experiments,  as  I  shall  hereafter  explain,  that 
cooking  has  considerable  influence  on  the  digestibility  of 
food. 

It  is  a  curious  problem  why  the  stomach  does  not 
digest  itself,  seeing  that  it  belongs  to  the  class  ot  most 
easily  digestible  substances,  as  tripe.  Blunter  explained 
it  by  referring  the  protective  power  to  the  vital  force,  for 
when  dead  the  stomach  digests  itself  in  common  with  the 
food  contained  in  it ;  but  Bernard’s  and  Pavy’s  experi¬ 
ments  have  proved  that  this  is  not  the  right  explanation, 
for  if  the  legs  of  living  frogs,  or  the  ears  of  living  rabbits, 
are  introduced  into  the  stomach  of  a  dog  through  a 
fistulous  opening  in  the  side,  they  digest  like  other  pro¬ 
teinaceous  substances.  Liebig  supposed  that  the  pro¬ 
tective  power  was  in  the  thick  mucus  which  lined  the 
stomach,  but  Pavey  denuded  a  part  of  the  inner  walls  of 
a  dog’s  stomach,  and  found  that  the  tissue  did  not  digest, 
but,  on  the  contrary,  quickly  healed,  and  he  is  of  opinion 
that  the  protective  power  is  in  the  alkaline  condition  of 
the  blood,  which  circulates  so  freely  through  the  capil¬ 
laries  vessels  of  the  stomach  during  digestion. 

Starchy  substances  and  cellulose  are  digested  by  the 
ptyalin  of  the  saliva,  and  the  pancreatin  of  the  pancreatic 
fluid,  as  also  by  the  animal  diastase  of  intestinal  mucus. 
The  solution  is  effected  by  the  conversion  of  the  starch 
and  cellulose  into  a  low  form  of  sugar,  called  glucose, 
which  is  freely  absorbed  into  the  circulation,  or  becomes 
changed  into  laCtic  acid,  that  serves  so  important  a  func¬ 
tion  in  the  digestion  of  nitrogenous  matter.  The  time 
necessary  for  the  digestion  of  different  vegetable 
substances,  as  determined  by  Dr.  Beaumont,  is  as 
follows : — 
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Time  of 

Articles  of  diet. 

How  prepared. 

chymilica- 

tion. 

H.  M. 

Rice . 

Boiled 

I  O 

Apples  (sweet  and  mellow)  . . 

Raw 

I  30 

Sago . 

Boiled 

1  45 

Tapioca  . 

Do. 

2  0 

Barley . 

Do. 

2  0 

Apples  (sour  and  mellow) 

Raw  1 

2  0 

Cabbage  with  vinesrar 

Do. 

2  0 

Beans  . 

Boiled 

2  30 

Sponge  cake  . 

Baked 

2  30 

Parsnips  . 

Boiled 

2  30 

Potatoes . 

Roasted 

2  30 

Do . . 

Baked 

2  33 

Apple  dumpling  . 

Boiled 

3  0 

Indian  corn  cake  . 

Baked 

3  0 

Do.  do.  bread . 

Do. 

3  *5 

Carrot . 

Boiled 

3  *5 

Wheaten  bread . 

Baked 

3  30 

Potatoes .  . . 

Boiled 

3  30 

Turnipsi  . 

Do. 

3  30 

Beets . 

Do. 

3  45 

Cabbage  . 

Do. 

4  0 

It  would  be  seen  from  this  that  the  time  of  digestion  is 
in  proportion  to  the  amount  of  cellulose  or  woody  tissue 
in  the  food.  No  doubt  there  is  a  more  complete  solution 
of  these  matters  in  the  small  intestines,  where  the  pan¬ 
creatic  fluid  and  intestinal  mucus,  aided  by  the  alkaline 
condition  of  the  fluids,  exert  the  greatest  a&ions  on  them, 
hut  it  is  very  doubtful  whether  hard  cellulose  and  woody 
matter  are  at  all  digested  by  man.  Even  in  the  case  of 
the  pig,  whose  digestive  powers  are  singularly  adtive,  it 
is  thought  by  Messrs.  Lawes  and  Gilbert,  from  their  ex¬ 
periments  on  the  fattening  of  animals,  that  there  is  little 
or  no  digestion  of  these  substances  ;  and,  under  any  cir¬ 
cumstances,  a  very  prolonged  contact  with  the  secretions 
is  necessary  for  their  digestion.  Raw  starch  will  pass  a 
considerable  distance  along  the  alimentary  canal  of  man 
without  much  change,  and  it  is  only  towards  the  end  of 
the  small  intestines  that  the  starch  granules  undergo 
marked  disintegration.  Those  animals  which  feed  entirely 
on  vegetables  have  always  a  contrivance  for  keeping  the 
food  for  a  long  time  in  contadt  with  the  secretions.  It 
occurs  as  the  paunch  in  ruminants,  the  crop  in  birds,  the 
large  ccecum  in  rabbits  and  other  rodentia,  and  as  the 
long  alimentary  canal  of  all  of  them  ;  but  even  then  a 
large  portion  of  the  vegetable  tissue  passes  through  the 
bowels  unchanged.  Cooking,  grinding,  and  otherwise 
disintegrating  the  tissue  helps  considerably  in  the  digestion 
of  it. 

Gum  and  pedtin  are  probably  not  digested  at  all,  for  as 
they  are  unchanged  by  contadt  with  the  secretions,  and 
are  incapable  of  dialysis  or  absorption,  they  must  pass 
through  the  alimentary  canal  without  serving  any  purpose 
in  nutrition. 

Fatty  matters  are  digested  by  the  emulsifying  adtion  of 
the  pancreatic  fluid  ;  and  by  being  thus  broken  up  into 
extremely  minute  globules  they  are  freely  admitted  into 
the  ladteal  vessels;  in  fadt,  the  emulsified  globules  of  fat 
are  seen  covering  the  villi  of  the  intestines,  penetrating 
their  tissues,  pervading  the  subjacent  cellular  bodies,  and 
thus  entering  the  ladteals  ;  and  no  doubt  the  peristaltic 
adtion  of  the  intestines  contributes  largely  to  this  emul¬ 
sifying  process. 

Saline  substances  are  generally  soluble  in  water,  and  are 
therefore  easily  absorbed,  but  when  this  is  not  the  case,  as 
with  the  earthy  phosphates,  they  are  attacked  by  the  acid 
constituents  of  the  gastric  juice. 

And  here  I  may  remark  that  the  great  aids  to  digestion 
are  : — 

1st.  Proper  seledtion  of  food,  according  to  the  taste  and 
digestive  power  of  the  individual. 
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2nd.  Proper  treatment  of  it  as  regards  cooking,  flavour¬ 
ing  and  serving  it. 

3rd.  Proper  variations  of  it,  both  to  its  nature  and 
treatment,  so  that  the  appetite  may  not  fail. 

4th.  Exercise,  warmth,  and  a  genial  disposition. 

(To  be  continued.) 
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It  has  already  been  shewn  in  a  few  words  that 
sufficient  guarantees  have  been  given  by  Dr.  Thudicum 
for  the  accuracy  of  his  observations,  and  this  is 
of  importance  direftly  to  the  value  of  his  results.  It 
must  be  added  that  verbal  descriptions  are  not 
exclusively  relied  upon,  but  we  are  further  supplied 
with  upwards  of  twenty  diagrams,  and  these  are  of  two 
kinds.  The  well-known  method  of  Bunsen,  adopted  by 
him  in  his  researches  on  Erbium  and  Didymium,  is  em¬ 
ployed  in  the  first  place  ;  thus  the  intensity  of  the  absorp¬ 
tion  bands  being  graduated  and  fixed  by  degrees,  such 
bands  are  diagrammatically  represented  by  a  cone  of  which 
the  base  represents  the  entire  marginal  width  in  the 
speCtrum,  and  the  entire  cone  projects  towards  the  opposite 
margin  proportionately  to  the  blackness  of  the  band.  As 
is  remarked  in  the  context  the  advantage  of  this  consists 
in  its  capability  of  being  employed  in  text  books  with 
ordinary  letter  press,  where  shading  off  of  degrees  of  dark¬ 
ness  is  practically  impossible. 

The  other  method  is  to  our  thinking  more  satisfactory, 
and  is  after  all  sufficiently  simple  ;  there  can  be  no  doubt 
in  the  minds  of  any  who  will  take  the  trouble  of  looking 
at  the  coloured  speCtra  contained  in  the  report  under 
notice,  of  its  ready  application  to  ordinary  text  books.  A 
method  like  this  really  is  a  great  boon  to  students,  and 
Dr.  Thudicum  has  fairly  earned  their  thanks  for  his  demon¬ 
stration  of  its  success.  A  lithographer  prepared  sheets 
with  the  spedtral  colour  imprinted  in  the  usual  succession 
and  proportion  ;  on  these  are  entered  the  solar  lines  in  the 
closest  approximation  to  the  natural  places  in  the  colours 
possible.  If  this  is  not  done  the  slips  are  fixed  upon  a 
rack  of  parallel  lines  representing  the  spectrometer  scale, 
the  ends  of  the  spedtrum  being  first  accurately  adjusted. 
The  slight  drawback  is  to  express  the  amount  of  shading 
belonging  to  each  band  ;  for  this  the  estimate  of  the  eye  is 
the  sole  guide.  A  slip  thus  once  carefully  prepared  may  be 
of  course  reproduced,  and  printed  by  the  chromo-litho¬ 
grapher  ;  and  to  avoid  the  trouple  of  printing  them  on  the 
paper  of  the  book,  these  slips  may  be  pasted  in  the 
properly  left  blank  intervals. 

It  seems  to  us  that  similar  slips  may  be  similarly  intro¬ 
duced  into  text  books  by  authors  ;  and  observers  by 
following  these  directions  will  be  able  to  record  their  results 
for  future  reference. 

As  the  chief  interest  of  all  these  experiments  turns  upon 
the  urine  of  cholera  patients,  it  is  necessary  to  follow 
Dr.  Thudicum  in  his  remarks  of — first,  the  quantity, 
secondly,  quality  of  the  secretion  in  the  disease. 

As  the  complete  suppression  of  the  urinary  secretion 
in  collapse,  lasting  for  hours  or  days,  is  one  of  the  most 
striking  and  peculiar  features  of  cholera,  so  its  re-appear- 
ance  is  amongst  the  earliest  and  most  auspicious  signs 
of  beginning  recovery.  The  first  secretion  mostly  con¬ 
tains  the  evidence  of  the  mechanical  obstruction  of  the 
minute  channels  of  the  kidneys,  and  of  the  general  death 
of  the  epithelia  of  the  urinary  passages.  It  also  contains 
the  sign  of  continued  resistance  to  the  blood  current 
through  the  kidneys  in  the  form  of  transuded  albumen 
of  the  blood.  Furtheix  in  many  cases  it  carries  small 
quantities  of  peculiar  abnormal  ingredients,  which  may 
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perhaps  be  products  or  remnants  of  processes  engendered 
by  the  choleraic  process  in  the  blood. 

Out  of  upwards  of  thirty  cases  of  cholera  in  which  an 
opportunity  for  examining  the  urine  was  afforded,  only 
about  eighteen  yielded  first  or  early  urine  of  reaction 
with  characteristic  properties  of  that  stage.  In  several 
of  these  eighteen  cases  the  only  specimen  obtained  was 
taken  from  the  body  after  death. 

The  first  urine  passed  by  persons  recovering  from 
collapse  was  mostly  small  in  quantity,  as  little  as  six 
cubic  centimetres  being  observed.  After  the  first  ex¬ 
cretion,  which  afforded  one  limit  of  the  measure  of  the 
secretory  activity  compared  to  time,  several  hours  fre¬ 
quently  elapsed  before  a  second  excretion  affording  the 
other  limit  took  place.  This  yielded  generally  a  larger 
amount  of  fluid  than  the  first,  but  its  measure  remained 
greatly  below  the  normal  standard.  When  the  urine 
excreted  during  the  first  twenty-four  hours  after  the  re¬ 
establishment  of  secretion  was  united  and  measured,  it 
was  sometimes  found  as  low  as  70  cubic  centimetres, 
being  only  one-tenth  of  what  would  have  been  excreted 
in  acute  febrile  diseases,  and  only  one-twentieth  of  the 
normal  standard  of  health. 

To  this  diminution  of  the  urinary  water  corresponded  a 
great  diminution  in  the  amount  of  the  principal  ingredient, 
urea.  In  one  case  the  total  quantity  of  urea  excreted 
during  the  first  twenty-four  hours  after  the  secretion  had 
begun  amounted  to  only  eg  grammes,  being  only  about 
one-thirtieth  part  of  the  secretion  which  a  healthy  indi¬ 
vidual  of  the  same  weight  would  have  produced  during 
the  same  time.  The  urine  was  dilute,  the  urea  being  to 
water  in  the  relation  of  1-4  to  g8-6  In  health  the  urea  is 
in  round  numbers  2  per  cent  of  the  urinary  water,  and  in 
febrile  conditions  it  rises  to  3  and  4  per  cent.  There  is 
consequently  no  condition  of  health  or  of  febrile  disease, 
and  as  far  as  our  present  knowledge  goes,  no  other  con¬ 
dition  of  body  whatsoever  in  which  chemical  change  as 
expressed  by  the  excretion  of  urea  may  be  so  much 
diminished  as  in  cholera. 

The  first  urine  mostly  contained  appreciable  quantities 
of  uric  acid,  but  not  more  than  would  correspond  to  a 
feeble  proportion  in  normal  urine.  In  some  cases  the 
acid  was  spontaneously  deposited  in  the  crystalline  state. 
Oxalic  acid,  which  may  be  termed  an  accidental  ingre¬ 
dient  of  normal  urine,  and  which  obtains  great  patho¬ 
logical  importance  in  cases  where  its  lime  salt  manifests 
a  disposition  to  crystallise  and  form  concretions  in  the 
body,  was  mostly  present  in  first  cholera-urine  to  the 
amount  of  several  centigrammes.  Of  the  inorganic  salts 
chlorides  were  either  absent  or  present  in  traces,  phos¬ 
phates  and  sulphates  much  diminished.  The  colour  of 
first  urine  wras  mostly  pale  yellow,  sometimes,  however, 
saturated  yellow,  rarely  dark.  It  was  turbid  by  suspended 
formed  ingredients,  and  appeared  of  a  darker  colour  when 
these  matters  were  removed  by  filtration.  The  colour 
was  due  to  ordinary  urochrome,  and  perhaps  in  part  to 
the  admixture  of  one  or  two  different  bodies  which  with 
acids  yield  blue  and  red  products,  and  which  have  there¬ 
fore  been  designated  as  urocyaninogen  and  urorubinogen. 
Albumen  in  small  quantities  was  mostly  present,  rarely 
absent.  Sometimes  there  were  sporules  single  and  double, 
and  more  or  less  developed  fungi.  These  signs  of  de¬ 
composition,  together  with  abundance  of  vibriones,  were 
the  more  developed  the  more  the  neutral  or  acid  reaction 
had  passed  into  the  alkaline,  and  the  more  the  presence 
of  ammonia  carbonate  was  indicated  by  the  deposition 
of  crystals  of  triple-phosphate.  Lime  phosphate  in 
needles  and  dumb-bells  was  also  observed  in  cases  w'here 
the  decompo'sition  had  gone  farther,  mixed  with  spinous 
globules  of  soda  urate.  In  such  cases  the  pus  cells  formed 
the  usual  ropy  masses  of  adhesive  mucus. 

In  the  torpid,  tepid,  and  febrile  stages  the  urine  assumed 
properties  and  was  excreted  in  quantities  corresponding 
on  the  whole  to  the  thermic  conditions  of  the  body,  and 
the  rapidity  of  pulse  and  respiration,  in  such  a  manner  as 
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on  general  pathological  grounds  from  a  knowledge  of  these 
conditions  might  have  been  predicted. 

The  earliest  urine  voided  by  choleraic  patients  entering 
upon  the  stage  of  reaction,  not  rarely  contains  a  peculiar 
principle,  which  has  the  property  of  generating  a  blue 
colouring  matter,  when  the  urine  is  cautiously  boiled  with 
a  sufficient,  but  not  excessive,  quantity  of  nitric  acid. 

This  produ&ion  of  a  blue  matter  from  the  urine  of 
cholera  patients  was  first  observed  by  Gubler  {Gaz.  Med. 
de  Paris ,  Dec.  16,  1854).  The  usual  colour  of  the  urine 
which  gave  him  the  test  was  very  pale  yellow.  He  found 
the  blue  more  evident  when  impure  nitric  acid,  containing 
nitrous  acid,  was  used.  He  never  found  any  green  tinge, 
but  the  blue  persisted  for  some  time  and  then  faded.  He 
believed  that  there  was  some  analogy  between  this  matter 
and  the  colouring  matter  of  bile. 

These  observations  were  a  year  later  confirmed  by  H. 
Osborn,  ( Medical  Times  and  Gazette ,  March,  1855,  307,) 
and  Lauder  Lindsay  {Ibid.,  May,  1855,  460.)  Osborne 
observed  that  the  urine  of  a  cholera  patient  recovering 
from  collapse  had  a  dark  colour  and  turbid  appearance, 
was  acid,  and  of  specific  gravity  1020.  The  addition  of 
a  little  pure  nitric  acid  changed  the  colour  to  reddish, 
then  deep  violet,  and  a  blue  powder  was  ultimately  de¬ 
posited.  When  nitric  acid  containing  nitrous  was  used, 
effervescence  was  produced,  and  a  brown  precipitate 
subsided,  in  which  the  microscope  discovered  some  blue 
specks  ;  the  supernatant  fluid  remained  of  a  straw-colour 
instead  of  a  deep  violet.  Hydrochloric  acid  adted  exactly 
like  nitric  acid  in  producing  the  blue  precipitate  and  violet 
colouration.  The  blue  matter  appeared  soluble  in  alcohol. 
On  adding  a  solution  of  potash  to  the  blue  precipitate,  the 
solution  gave,  with  a  persalt  of  iron,  a  pale  blue  ;  and 
with  a  protosalt  of  that  metal  a  greenish  precipitate, 
insoluble  in  hydrochloric  acid.  Sulphate  of  copper  threw 
down  a  reddish  brown  precipitate  from  this  solution  by 
potash.  The  urine  of  the  patient  gave  a  less  amount  of 
blue  precipitate  as  convalescence  became  established. 

Subsequently  Lindsay,  on  evaporating  a  mixture  of  the 
first  urines  of  four  collapse  cases  entering  upon  reaction, 
observed  that  as  the  fluid  reached  the  boiling  point  a 
copious  scum  of  a  beautiful  Prussian  blue  colour  formed 
on  the  surface.  Microscopically  it  seemed  to  consist 
wholly  of  urates  having  a  blue  tinge. 
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Sir, — It  may  be  a  matter  of  interest  to  readers  of  the 
Chemical  News  engaged  in  the  analysis  of  gases  by  Bun¬ 
sen’s  methods,  if  I  place  on  record  a  device  to  which  I  have 
had  recourse  for  the  support  of  the  eudiometers.  Six  months 
ago  I  used  with  more  or  less  success  wooden  screw  clamps, 
but  in  many  instances  such  supports  have  no  claim  to  the 
title,  and  are  often,  from  their  construdlion,  quite  unfitted 
for  the  purpose  intended.  I  need  not  enumerate  the 
defedts  in  the  so-called  universal  holders,  light  at  its  foot 
and  weak  in  its  joints,  a  very  contradiction  of  its  pro¬ 
fession.  I  shall  pass  over  the  support  figured  on  page  22 
of  Bunsen’s  “  Gasometry  ”  as  being  a  fixture  to  the  table, 
and  remark  that  I  prefer  freely  to  suspend  the  eudiometer 
so  as  to  allow  the  instrument  to  assume  a  vertical 
position.  This  is  easily  and  satisfactorily  accomplished 
as  follows  Two  pieces  of  thin  copper  binding  wire  of 
equal  length  are  placed  side  by  side  and  twisted  together 
in  the  middle  so  as  to  form  a  circular  loop ;  this  is  done 
by  aid  of  a  glass  rod  ;  the  length  of  wire  so'  twisted  may 
be  5  millimetres.  The  four  free  extremities  are  next 
somewhat  flattened,  so  that  when  placed  over  the  head  of 
the  tube  they  shall  lie  closely  to  the  glass  at  equidistant 
points ;  in  this  position  they  are  to  be  carefully  bound  to 
the  tube  with  waxed  thread  for  a  length  of  10  millimetres. 
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So  secured  the  wire  will  remain  attached  under  a  strain 
of  14  pounds.  The  support,  from  which  the  tube  is 
suspended  by  a  steel  hook,  consists  of  across  bar  of  wood 
or  metal  resting  on  two  uprights,  the  feet  of  which  are 
heavy  and  fit  closely  against  the  ends  of  the  trough.  One 
of  the  uprights  should  be  cut  away  in  such  a  manner  as 
to  allow  a  tube  to  be  passed  through,  that  it  may  lie  in 
the  felt-covered  groove.  From  the  cross  bars  hang  several 
hooks  of  lengths  adapted-to  the  various  eudiometers.  The 
arrangement  as  here  described  is  one  I  have  used  for  the 
last  six  months.  Its  simplicity  and  the  ease  with  which 
the  tubes  are  placed  in  position  and  removed  are  its  chief 
recommendations.  Again,  several  tubes,  if  required,  can 
be  suspended  in  the  same  manner  ;  the  menescus  of  each 
in  no  way  obscured  by  shadows  thrown  from  its 
neighbour. 

The  only  point  requiring  alteration  is  to  carefully  centre 
the  loop  of  copper  wire  before  the  binding  is  made  secure. 
Some  apology  is  perhaps  due  for  bringing  into  prominent 
notice  a  matter  so  simple.  I  must,  however,  allow  the 
substance  of  the  letter  to  plead  its  own  cause  at  the  bar 
of  opinion. — I  am,  &c., 

P.  Holland. 

September  22. 
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WANKLYN  &  CHAPMAN’S  “WATER 
ANALYSIS.” 


To  the  Editor  of  the  Chemical  News. 

Sir, — The  review  of  our  book  on  “  Water  Analysis,”  with 
which  you  favoured  us  and  your  readers  generally  last 
week  is  mixed  up  with  other  matter  which  requires  some 
notice  from  us. 

As  to  the  review  properly  so-called,  there  is  no  necessity 
for  us  to  discuss  it  at  all,  and  we  shall  content  ourselves 
with  expressing  our  sense  of  the  unusual  magnitude  of  the 
space  in  the  columns  of  your  valuable  journal  which  has 
been  devoted  to  it.  Neither  is  there  the  smallest  necessity 
for  us  to  defend  ourselves  from  the  charge  of  over-hasty 
publication,  which  is  levelled  at  us  by  the  reviewer,  nor 
from  that  of  bringing  out  “raw,  incomplete,  and  sometimes 
inaccurate  results  all  this  must  be  regarded  as  a  compli¬ 
ment,  the  like  of  which  is  occasionally  paid  us  by  certain 
chemists  whose  activity  does  not  take  the  direction  of  the 
original  research.  * 

But  either  from  inadvertence  or  from  some  other  cause* 
the  'reviewer  has  been  betrayed  into  some  misstatements. 
Thus  our  strictly  formal  quotation  from  Dr.  Noad’s  book 
is  described  as  a  copying; — “copied  from  Dr.  Noad’s 
Qualitative  Analysis,”  writes  our  critic.  In  literary 
circles  the  use  of  such  an  expression  is,  we  believe, 
restricted  to  the  description  of  a  quotation  or  paraphrase 
made  without  acknowledgment.  Moreover  this  quota¬ 
tion  is  merely  subsidiary,  not  being,  as  the  reviewer  would 
seem  to  imply,  the  description  of  the  details  of  the  soap- 
test  in  the  form  which  we  prefer  to  recommend  for  general 
adoption. 

On  the  subjedt  of  the  controversy  respecting  Dr.  Frank- 
land  and  Mr.  Armstrong’s  method,  which  our  critic  regards 
as  “  very  elaborate  and  most  elegant,”  fault  is  found  with 
us  for  not  being  able  to  assert  that  we  have  tried  it. 
However,  the  set  of  test-determinations,  published  by  Dr. 
Frankland  and  Mr.  Armstrong,  for  the  purpose  of  exhibit¬ 
ing  the  capabilities  of  their  method,  and  which  does 
exhibit  it  as  having  arrived  at  so  high  a  pitch  of  perfection 
as  to  be  affeCted  by  an  average  error  of  only  half  a  milli¬ 
gramme  of  organic  carbon  or  nitrogen,  in  a  litre  of  water, 
relieves  chemists  from  the  duty  of  examining  it  experi¬ 
mentally  for  themselves.  At  any  rate  under  these  circum¬ 
stances  no  blame  can  rest  on  us  who  do  not  question  the 
possibility  of  reaching  this  degree  of  precision,  but  who 
have  simply  pointed  out  that  a  litre  of  most  kinds  of 
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natural  water  contains  less  than  half  a  milligramme  of 
organic  nitrogen. 

The  reviewer  is  in  error  in  the  account  given  by  him  of 
the  origin  and  history  of  our  ammonia  process.  It  did 
not  originate  in  the  oxidation  process,  as  our  reviewer 
represents  it  to  have  done  ;  neither  is  it  quite  correct  to 
say  that  it  was  first  announced  on  the  20th  of  June,  in  a 
paper  read  to  the  Chemical  Society.  Before  that  date  it 
had  been  given  very  explicitly,  but  in  a  rudimentary  state, 
in  the  pages  of  “  The  Laboratory.” 

Our  reviewer’s  account  of  the  contents  of  our  various 
papers  bearing  on  this  subject  is,  for  the  most  part,  a  mis¬ 
representation  diversified  by  positive  mis-statements  We 
will  not  waste  your  valuable  space  by  entering  into  detail, 
but,  should  the  errors  of  our  critic  take  root  in  the  chemical 
mind,  may  possibly  refer  to  them  at  some  future  time. 
Mr.  Dugald  Campbell’s  results  were  contradicted  in  “  The 
Laboratory  ”  within  a  fortnight  of  their  publication. 
They  were  again  denied  emphatically  at  a  meeting  of  the 
Chemical  Society,  and  were  not  maintained  even  by  him¬ 
self.  They  were  subsequently  denied  by  Mr.  Philip 
Holland  in  the  pages  of  this  journal,  and  have  never  been 
confirmed  by  any  one. 

With  regard  to  the  advice  given  to  us,  no  doubt  very 
kindly,  towards  the  end  of  the  review,  “  not  to  imagine 
that  chemists  are  prejudiced  against  it  ’-’  (our  ammonia 
process),  “  because  they  hesitate  to  accept  evidence  so 
inconclusive,”  &c.,  we  have  to  say  that  our  complaint  is 
of  another  kind — viz.,  that  it  has  been  precipitately 
adopted  without  being  either  acknowledged  or  understood. 
In  the  interval  between  the  reading  of  our  paper  to  the 
Chemical  Society  and  the  publication  of  the  number  of  the 
Chemical  Society’s  Journal  containing  the  description  of 
our  process,  chemists  were  to  be  found,  who,  trusting  to 
their  recollection  of  what  had  been  read  to  them,  or, 
depending  on  a  reporter,  did  not  scruple  to  undertake  the 
working  of  our  ammonia  process  for  the  Government, 
without  our  co-operation  or  knowledge. — We  are, 

Your  humble  and  obedient  servants, 

J.  Alfred  Wanklyn. 
Ernest  T.  Chapman. 

Laboratory,  London  Institution, 

Sept.  28,  1868. 


[We  take  a  somewhat  unusual  course  in  printing  the 
above  review  of  our  review,  and  we  do  so,  firstly,  because 
the  subjedl  it  refers  to  is  of  great  importance,  and  secondly, 
because  we  are  anxious  to  enable  our  readers  to 
form  as  impartial  an  opinion  as  possible  on  the  question 
at  issue. 

It  is  scarcely  worth  while  to  answer  in  detail  all  the 
petulant  objections  taken  by  our  correspondents.  We  did 
write  “  copied  ”  instead  of  “  quoted,”  and  if  the  “  literary 
circles,”  to  whose  somewhat  vague  tribunal  we  are 
referred,  decide  that  copied  means  pirated,  we  must  bow 
in  meek  submission  :  in  the  meantime  we  will  take  leave 
to  consider  the  objection  a  quibble.  Theyarious  chemists 
whom  our  irritable  authors  attack  can  very  well  defend 
themselves,  and  to  them  we  leave  the  task.  We  are  not 
much  afraid  that  the  high  reputation  which  has  hitherto 
marked  the  names  of  Frankland,  Odling,  and  Campbell, 
will  suffer  much  diminution,  even  from  the  assaults  of 
these  redoubtable  champions. 

As  for  our  reviewer,  and  the  aspersions  cast  upon  his 
veracity,  he  exhibits,  we  are  grieved  to  say,  anything  but 
a  contrite  spirit,  and  even  aggravates  his  offence  by 
reiterating  all  his  statements.  He  urges  that  his  account 
of  the  history  of  the  ammonia  process  is,  in  the  main, 
perfectly  correct ;  that  the  papers  which  appeared  in  “  The 
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Laboratory  ”  contained  no  notice  of  the  process  as  it  was 
afterwards  published,  and  in  particular  no  allusion  to 
permanganate  of  potash  ;  that  the  earlier  papers  contained 
important  statements  which  were  contradicted  in  the  later 
ones  ;  and  generally,  that  the  original  publication  was  in 
an  eminent  degree  “  raw,  incomplete,  and  inaccurate.” 

He  h  as  sent  us,  in  justification  of  his  opinions,  the 
following  quotations  from  some  of  the  authors’  pub¬ 
lished  papers,  and  we  are  so  far  influenced  by  them  as  to 
refrain  for  the  present  from  holding  him  up  to  general 
execration : — 

Wanklyn.  Laboratory,  May  11,  1867,  p.  98. 

“  The  organic  impurities  to  be  dreaded  in  a  water  are  nitrogenous. 
During  the  evaporation  of  a  water  these  nitrogenous  compounds  give 
up  their  nitrogen  in  the  form  of  ammonia.  Distil  therefore  a  given 
volume  of  the  water  in  a  retort  and  estimate  the  ammonia  in  the 
distillate,  and  you  have  a  trustworthy  measure  of  the  much-dreaded 
organic  impurities  in  your  water.” 

Wanklyn,  Chapman,  and  Smith.  Journal  of  the  Chemical  Society, 
xx.,  448. 

“  DireCt  experiments  in  which  a  -known  quantity  of  urea,  gelatin,  and 
albumin  were  taken  have  shown  that  all  the  nitrogen  present  in 
these  substances  is  obtainable  in  the  form  of  ammonia  when  they  are 
subjected  to  the  treatment  about  to  be  described  [the  ammonia 
method],  and  has  disclosed  the  very  singular  fa<5t  that  boiling  with  a 
caustic  alkali  liberates  one-third  of  the  nitrogen,  both  of  albumin  and 
of  gelatin  in  the  form  of  ammonia,  and  that  a  subsequent  boiling  with 
permanganate  of  potash  liberates  the  other  two-thirds." 

Wanklyn.  Journal  of  the  Chemical  Society,  xx.,  594,  595. 

“  Perfectly  pure  urea  in  perfectly  pure  distilled  water  may  be  boiled 
for  a  long  time  with  carbonate  of  soda,  or  with  potash,  without  giving 
off  ammonia.” 

“  The  same  urea  dissolved  in  a  town  water  containing  *07  milli¬ 
grammes  of  albuminoid  ammonia  per  litre  gave  a  slow  evolution  of 
ammonia,  becoming  after  a  time  quicker.” 

“  Boiling  with  caustic  potash  and  then  with  permanganate  of  potash, 
gives  off  only  about  Loo-thirds  of  the  ammonia  which  albumin 
contains."* 

Passages  like  these  speak  for  themselves,  and  we  can 
only  conclude  by  reiterating  our  regret  that  scientific  men 
of  such  undoubted  abilities  should  labour  so  hard  to  prove 
to  the  world  that  they  are  as  wanting  in  scientific  caution 
and  accuracy  as  they  are  in  the  more  important  attributes 
of  good  taste  and  good  temper.  —Ed.  C.N. ] 


MISCELLANEOUS. 


India-Rubber  Sponge. — One  of  the  most  ingenious 
and  useful  applications  of  india-rubber  which  we  have  seen 
for  a  long  time  has  been  forwarded  to  us  by  Messrs.  P.  B. 
Cow,  Hill,  and  Co.  It  consists  of  a  highly  porous  cellular 
mass  of  vulcanised  india-rubber.  The  material  is  at 
present  only  supplied  in  oblong  rectangular  tablets 
stiffened  at  the  back  by  a  plate  of  solid  india-rubber.  This 
renders  it  more  effective  for  cleaning  paint,  windows,  &c., 
but  somewhat  detracts  from  its  use  as  a  substitute  for  a 
bath  sponge.  If  the  makers  would  supply  the  material 
in  oval  tablets  or  larger  masses  without  any  solid  stiffening 
it  would  form  a  most  perfect  imitation  of  sponge,  and 
would  have  the  great  advantage  of  being  almost  in¬ 
destructible.  '  It  can  be  used  either  with  or  without  soap. 

■  -  ■  ■-  ■■  ■  -  -  . — -  -  ^  - 1  • 

NOTES  AND  QUERIES. 


Claret  Colour. — A  correspondent  asks  for  a  formula  for  a  good 
claret  colour  for  printing  on  woollen  cloth, — a  steam  colour. 

Setting  Worsted  Tapes.— Will  any  of  your  readers  have  the 
kindness  to  inform  me  of  the  best  method  of  setting  worsted  tapes 
previous  to  dyeing,  to  prevent  them  fron  doubling  up  or  shrinking  when 
they  are  boiled  in  the  dye  cistern.— R.  B.  C. 

Sulphocyanide  of  Ammonium.— In  Mr.  Peter  Spence’s  notice  of 
this  substance,  inserted  in  your  valuable  journal  of  the  4th  ult.,  he 
states — “  Some  twenty  years  ago  it  was  the  custom  to  saturate  the 
ammoniacal  water  of  the  gas  manufacture  with  sulphuric  acid,  then  to 

*  The  italics  are  ours.— Ad.  C.N. 


evaporate  and  crystallise.”  The  phrase  “  to  saturate  the  ammoniacal 
water  of  the  gas  manufacture  with  sulphuric  acid  ”  is  as  incorreCt  as 
statements  contained  in  his  paper  on  the  “  Smoke  Question,”  ■which 
appeared  in  the  Chemical  News  of  November  2nd,  1866. — J.  C.  Lee, 
Jessamine  Villa,  Ashton-on-Mersey,  near  Manchester,  Sept.  28th,  1868. 

Peaty  Soil. —  In  answer  to  the  query  in  your  journal  two  weeks  ago, 
respecting  certain  peaty  lands  that  were  ploughed  and  drained  and 
failed  to  be  productive,  notwithstanding  a  large  quantity  of  organic 
matter  as  humus  being  present ;  it  is  too  common  a  mistake  that  the 
presence  of  humic  acid  makes  a  soil  productive  ;  it  has  often  a  tendency 
to  be  injurious,  by  keeping  iron  in  a  protoxide  state,  and  locking  up 
some  of  the  other  inorganic  constituents  in  a  soil.  Indeed  this  is  a 
question  of  very  great  importance,  as  few  can  believe  the  narrow  limit 
that  often  exist  between  a  productive  and  unproductive  soil.  I  have 
had  acid  soils  that  a  grain  or  two  of  mineral  alkali  to  the  1000  of  soil 
has  increased  the  productiveness  from  40  to  50  per  cent.  Yourqueryist 
wishes  to  know  what  are  the  elements  likely  to  be  exhausted  in  the 
peat}'-  soil — ammonia,  nitrogen,  phosphates,  &c.  ?  Without  a  full 
analysis  of  the  soil,  the  kind  of  manure  applied,  with  the  crops  taken 
off,  and  yield,  it  is  not  easy  to  say  what  is  wrong..  It  is  not  likely  that 
any  of  the  substances  named  are  wanting,  as  phosphates,  in  all  likeli¬ 
hood,  would  be  applied,  and  rain  and  snow  would  give  ammonia  ; 
ammonia  and  nitrates,  added  too  freely,  would  make  such  a  soil 
unproductive.  I  have  no  doubt  but  were  they  applying  some  quick 
lime,  and,  if  in  the  neighbourhood  of  blast  furnaces,  they  were  putting 
a  heavy  top-dressing  of  finely-ground  slags,  the  soil  will  be  productive, 
— A  Practical  Farmer. 


TO  CORRESPONDENTS. 


W.M.B. — We  should  recommend  Bauerman’s  work  on  "Iron 
Manufacture,”  recently  reviewed  in  our  columns.  In  a  few  months 
the  English  adaptation  of  Kerl’s  “  Metallurgy  of  Iron  and  Steel”  will 
be  published. 

L.  Lawson. — Add  strychnine  to  iodide  of  methyl.  This  will  readily 
yield  the  iodide  of  methyl-strychnine,  and  from  this  the  sulphate  can 
be  easily  prepared. 

Theo.  J.  Schuster,  Philadelphia.— The  patent  is  not  yet  out ;  a  very 
good  article  may  be  made  by  adding  carbolic  acid  to  ordinary  soap, 
slightly  increasing  the  quantity  of  alkali,  if  necessary,  to  dissolve  the 
acid.  You  will  find  Reimann’s  “  Handbook  of  Aniline,”  (published  in 
America  by  Wiley  and  Sons,  of  New  York),  give  you  the  fullest  in¬ 
formation  on  the  subject  of  the  aniline  dyes.  There  is  a  German 
periodical  devoted  to  the  subject  of  dyeing,  but  not  one  in  Engiish. 

A  Subscriber. — Dissolve  the  coin  in  nitric  acid,  evaporate  the 
solution  to  dryness,  and  fuse  the  mixed  nitrates  of  silver  and  copper  in 
a  porcelain  dish  over  a  lamp  until  the  nitrate  of  copper  is  all  decom¬ 
posed.  Then  dissolve  in  water,  filter,  and  crystallise. 

S.A.S. — Dr.  Hassall  published  a  book  some  years  ago  on  the 
subject  of  the  “  Detection  of  adulterations  in  articles  of  food.” 

Reader. — You  have  omitted  something  in  the  question.  You  cannot 
make  sulphate  of  silver  by  precipitating  nitro-sulphuric  acid  with  dry 
sulphate  of  soda. 

Berlin  Black. — A  correspondent  asks  how  to  make  Berlin  black  for 
fire-grates  ? 

C.MeynottTidy,  M.B.,  M.A. — The  secretary  did  not  reply  to  our 
circular,  so  we  were  not  aware  of  your  being  joint  lecturer  on 
chemistry  with  Dr.  Letheby. 

E.E. — A  basic  salt  is  one  which  contains  more  equivalents  of  the 
base,  and  an 'acid  salt  more  equivalents  of  the  acid,  than  are  required 
to  form  a  neutral  salt.  Thus  basic  acetate  of  lead  is  acetate  of  lead 
containing  an  excess  of  the  metallic  base. 

Hopeful. — Write  to  the  Registrar,  17,  Savile  Row,  London,  W. 

R.  H.  Rowell. — When  the  manuscript  is  ready  we  shall  be  happy  to 
give  advice  on  the  subject. 

Apparatus. — “Nindex,"  who  asked  a  question  on  this  subject  some 
weeks  ago,  is  referred  to  44,  Berner  Street,  where  he  may  probably 
meet  with  what  he  seeks. 

W.  C. — Eliot  and  Storer’s  Inorganic  Chemistry.  Published  by  Van 
Voorst. 

Communications  have  been  received  from  Messrs.  Wanklyn  and 
Chapman  (with  enclosure);  W.  Leslie;  H.  Tate;  W.  Little;  J. 
Dixon;  Gehe  and  Co.,  Dresden  (with  enclosures);  E.  Kernan  ;  W.  E. 
Buckhurst ;  H.  Corry;  R.  H.  Rowell;  E.  Ellick;  S.  Mellor  ;  W. 
Howell;  J.  Wilson  ;  Professor  Maynard  ;  F.  Field;  Reynell  and  Son  ; 
D.  Forbes,  F.R.S. ;  R.  Spice,  Jun.;  Longmans,  Green,  and  Co. ;  Dr. 
Bingley  (with  enclosure)  ;  C.  H.  Hutchinson  (with  enclosure)  ;  Harvey 
and  Reynolds;  T.  Coomber:  C.  L.  Colthouse  ;  A.  Smith;  T.  P. 
Miller  (with  enclosure) ;  W.  Plall ;  G.  W.  Robinson  (with  enclosure)  ; 
Dr.  S.  Muspratt ;  Archibald  Walker  and  Co.;  C.  Greville  Williams, 
F.R.S. ;  Muspratt,  Bros.,  and  Huntley;  G.  Jarmain  ;  C.  M.  Tidy,  M.B., 
M.A.  (with  enclosure) ;  W.  Flunter  ;  Williams  and  Norgate  ;  C.  R.  A. 
Wright ;  Mitchell  and  Go. ;  G.  Evetb;  F.  Lennon  (with  enclosure) ;  and 
J.  C.  and  J.  Field. 

BOOKS  RECEIVED. 

Thorley’s  Illustrated  Farmers’  Almanack  and  Diary  for  1869. 

A  Practical  Guide  for  the  Perfumer.  Edited  from  Notes  and  Docu¬ 
ments  of  Messrs.  Debay,  Lonel,  &c.,  with  additions  by  Professor 
H.  Dussauce. 

On  the  Chemistry  of  some  Carboniferous  and  Old  Red  Sandstones,  by 
J.  Wallace  Young. 

On  a  Simple  Method  of  Exhibiting  the  Combination  of  Rectangular 
Vibrations,  by  W.  Fletcher  Barrett. 

The  British  Army  in  1868,  by  Sir  Charles  E.  Trevelyan,  K.C.B, 
London :  Longmans. 
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ON  STELLAR  SPECTROMETRY.* 

By  PADRE  SECCHI. 

Fraunhofer  was  the  first  who  analysed  with  the  prism 
the  light  of  some  stars,  and  discovered  in  them  lines 
analogous  to  those  which  he  had  discovered  in  the  sun. 
Donati,  an  Italian  astronomer,  now  at  Florence,  resumed 
these  researches  and  extended  their  field ;  several 
astronomers  followed,  amongst  whom  the  celebrated  Mr. 
Huggins,  to  whom  we  owe  a  description  of  the  spedtra  of 
a  great  number  of  stars,  and  the  application  of  the 
principle  of  determining  the  substances  contained  in  a 
star  from  the  black  lines  of  absorption,  which  we  see  in 
its  spedtrum,  as  was  proposed  by  Kirchoff.  Mr.  Huggins 
also  made  the  wonderful  discovery  of  the  gaseous  state  of 
the  nebulas. 

The  field  opened  by  these  discoveries  was  immense,  and 
I  tried  to  glean  some  ears  in  it.  In  the  first  epoch  of 
these  studies  the  principal  stars  only  were  examined,  the 
imperfedtion  of  the  instruments  not  allowing  the  examina¬ 
tion  of  all  the  heavenly  host.  An  optical  combination 
which  I  had  the  good  fortune  to  discover  enabled  me  to 
extend  the  researches  to  the  whole  of  the  visible  stars, 
and  even  to  several  ones  only  telescopic,  which  conceal 
perhaps  the  greatest  mysteries  of  this  kind. 

This  optical  combination  consists  in  a  single  prism  of 
that  kind  which  is  used  for  diredl  vision  combined  with 
a  cylindrical  lens.  This  combination  allows  us  to  employ 
the  full  light  of  the  star  not  diminished  by  absorption,  as 
in  common  spedtroscopes,  due  to  the  slit  and  to  the  several 
surfaces  through  which  the  light  must  pass.  The  image 
of  the  star  in  this  system  is  found  in  the  focus  as  a 
luminous  line  of  white  colour  if  there  is  no  prism,  and  with 
the  prism  the  image  is  decomposed  into  a  series  of 
luminous  lines  arranged  according  to  their  refrangibility, 
the  interruptions  due  to  the  discontinuity  of  light  appear¬ 
ing  as  black  lines. 

In  these  images  the  relative  position  of  the  lines  can  be 
measured  with  a  common  screw  micrometer,  and  their 
absolute  position  can  be  obtained  by  comparison  with 
fundamental  stars,  whose  lines,  on  account  of  their 
intensity,  can  be  fixed  in  an  absolute  manner  relatively 
to  chemical  substances  by  a  common  slit  spedtroscope. 
This  comparison  and  measurement  is  rendered  more  easy 
by  an  improvement  introduced  in  the  instruments,  by 
means  of  which  I  can  see  the  diredt  image  of  the  star  together 
with  the  spedtrum.  The  super-position  of  this  image  on 
aspedtral  line  in  a  part  of  the  field  of  the  telescope  marked 
by  a  wire,  is  susceptible  of  great  nicety  in  measitrement, 
and  supplies  very  sure  results.  This  is,  in  a  few  words, 
the  apparatus  employed  in  my  researches,  to  which  this 
last  year  I  have  made  a  considerable  improvement  by 
employing  an  eye-piece  made  with  cylindrical  lenses  only. 
With  these  such  a  strength  of  light  is  obtained  that  I  have 
been  able  to  observe  the  spedtrum  of  the  stars  of  seventh 
and  eighth  magnitudes,  of  course  quite  invisible  to  the 
naked  eye. 

Let  us  come  now  to  the  results.  For  this  purpose  many 
hundred  stars  were  passed  in  review,  of  every  magnitude 
to  the  sixth.  A  catalogue  of  the  chief  of  them  has  been 
made  and  partly  published  i-n  the  said  memoirs,  The 
work  of  the  last  year,  yet  unpublished,  has  been  especially 
the  examination  of  the  red  stars  of  smaller  magnitude,  of 
which  a  particular  research  was  instituted,  but  which  was 
superseded  after  the  reception  of  the  catalogue  of  Professor 
Schjellerup  ;  all  the  objedts  contained  in  this  catalogue 
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(printed  also  in  Chambers’s  beautiful  treatise  on 
Astronomy)  have  been  examined  to  the  eighth  magnitude, 
beyond  which  limit  my  instrument  cannot  give  a  good 
spedtrum. 

The  principal  results  and  conclusions  to  which  I  have 
arrived  are  these  : — 

1st.  All  the  stars  in  relation  to  their  spedtrum  can  be 
divided  into  four  groups,  for  which  the  type  of  spedtrum 
is  quite  different.  The  first  type  is  represented  by  the 
stars  Sirius,  by  Vega,  or  a  Lyra,  and  by  all  the  white 
stars,  as  a  Aquilae,  Regulus,  Castor,  the  large  stars  in  the 
Great  Bear,  a  excepted,  &c.  The  spedtrum  of  all  these 
stars  consists  of  an  almost  uniform  prismatic  series  of 
colours,  interrupted  only  by  four  very  strong  black  lines 
as  they  are  given  in  the  figure  ;  of  these  black  lines  the 
one  in  the  red  is  coincident  with  the  solar  line  c  of 
Fraunhofer,  the  other  in  the  blue  coincides  with  the  line  f, 
the  other  two  are  also  in  the  sun,  but  they  have  no 
prominent  place.  These  lines,  however,  belong  all  to 
hydrogen  gas,  and  the  coincidence  of  these  black  lines 
with  those  of  the  said  gas  has  been,  by  careful  experi¬ 
ments,  made  already  by  Mr.  Huggins,  and  begun  also 
lately  by  myself.  In  a  Lyrse  the  coincidence  is  found  to 
be  perfedtly  accurate.  Mr.  Huggins,  however,  finds  a 
little  difference  in  Sirius,  for  which  we  may  account  in 
another  way,  as  I  will  expose  presently. 

This  first  type  of  stars  is  very  numerous,  and  embraces 
almost  one-half  of  the  visible  stars  of  the  heavens.  We 
observe,  however,  some  difference  in  individuals,  so  that 
in  some  stars  the  lines  are  longer,  and  in  others  narrower, 
which  may  be  due  to  the  thickness  of  the  stratum  which 
has  been  traversed  by  the  luminous  rays.  The  more  vivid 
stars  have  other  very  fine  lines  occasionally  visible  ;  but 
which  are  not  characteristic  of  the  type-form.  In  this 
tj^pe  the  red  colour  is  very  faint  in  proportion  to  the  blue, 
violet,  and  green,  so  that  the  colour  of  the  star  is  tending 
to  the  blue  hue,  and  occasionally  to  the  green.  Of  this 
last  kind  is  the  group  of  the  large  constellation  of  Orion 
and  its  neighbourhood. 

The  second  type  is  that  of  the  yellow  stars,  as  Capella, 
Pollux,  Ardturus,  Aldebaran,  a  Ursse  Majoris,  &c.  These 
stars  have  a  spedtrum  exadtly  like  that  of  our  sun — that  is, 
distinguished  by  very  fine  and  numerous  lines ;  these 
appear  occasionally  as  a  uniform  spedtrum  when  the  state 
of  the  atmosphere  is  not  good,  but  in  general  the  lines 
may  be  distinguished  very  easily.  A  fuller  description  is 
useless,  since  the  spedtrum  of  the  sun  is  very  well  known. 
The  only  thing  which  deserves  particular  attention  is  that, 
in  this  class,  occasionally  the  magnesium  lines  are  very 
strong,  so  that  it  produces  very  strong  bands,  and  the  iron 
lines  in  the  green  are  in  some  very  powerful. 

These  stars  can  be  distinguished  even  without  the 
prism  by  the  difference  of  colour  and  richness  of  yellow, 
which  contrasts  so  much  with  the  first  type.  Stars  of  the 
second  type  are  very  numerous,  and  embrace  almost  the 
other  half  of  the  stars. 

The  third  and  very  remarkable  type  is  that  of  orange  or 
reddish  stars.  These  have  as  a  prototype  the  stars 
a  Herculis,  a  Orionis,  Antares,  6  Ceti,  (3  Pegasi,  &c.  The 
spedtrum  of  these  stars  shows  a  row  of  columns  at  least 
eight  in  number,  which  are  formed  by  strong  luminous 
bands  alternating  with  darker  ones,  so  arranged  by  their 
shadow  as  to  represent  a  series  of  round  pillars,  exadtly 
as  architedts  are  accustomed  to  draw  a  colonnade, 
a  Herculis  is  exceedingly  remarkable  in  this  regard ;  the 
other  stars  are  more  or  less  deeply  divided  into  pillars,  but 
it  is  quite  impossible  to  describe  the  beauty  of  the  appear¬ 
ance  which  is  visible  in  a  telescope  on  a  fine  night.  All 
the  pillars  are  generally  resolved  into  smaller  and  finer 
lines,  very  sharp  and  brilliant,  more  or  less  resolvable  in 
different  stars.  I  have  carefully  drawn,  after  adtual 
measurements,  the  appearance  of  a  Orionis  and  a  Herculis, 
and  in  the  printed  memoir  Antares  and  Aldebaran.  In 
these  stars  some  of  the  divisions  of  the  pillars  correspond 
to  some  capital  lines  of  Fraunhofer  as  d  and  b ,  but  others, 
as  c  and  /,  although  falling  very  near,  do  not  coincide. 


i68 

The  presence  of  hydrogen  is,  however,  sure  ;  the  lines  c 
and/ having  been  found  in  the  principal  of  them.  The 
divisions  of  the  pillars  after  many  measurements  have 
been  found  to  agree  perfedly  in  all  these  stars,  so  that 
this  type  is  perfectly  constant  and  characterised.  In  my 
catalogue  twenty-five  of  these  most  interesting  objects  are 
registered,  and  I  do  not  imagine  that  I  have  exhausted 
this  number. 

A  very  interesting  feature  [connects  this  type  with  the 
preceding  one. 

I  must  remark,  first,  that  we  ought  to  distinguish 
between  lines  and  bands  of  shadow.  The  lines  are 
narrow,  sharp,  and  neat,  the  bands  are  shaded,  although, 
perhaps,  each  band  may  be  composed  of  very  small  lines  ; 
the  aspect  for  our  instruments  (as  we  use  them  now)  is 
that  of  a  more  or  less  continuous  shade.  This  shade  is 
analogous  to  that  which  is  produced  on  the  sun’s  spectrum 
by  the  vapours  of  our  atmosphere  when  it  is  near  the 
horizon. 

Nowit  is  a  very  remarkable  fact  that  the  actual  type  in 
the  preceding  seem  to  differ  from  one  another  not  in  the 
metallic  lines,  but  only  in  the  nebulous  bands.  So,  for 
instance,  the  spectrum  of  Arcturus  and  Aldebaran  present 
the  same  metallic  lines  as  a  Orionis,  but  this  has  bands  in 
addition.  The  feature,  however,  is  so  peculiar  in  its 
whole  that  a  different  type  must  be  constituted.  It  is  to 
be  remarked,  also,  that  all  the  pillars  have  their  luminous 
side  towards  the  red,  while  the  shadowed  side  is  towards 
the  violet.  This  difference  is  only  substantial,  as  we  shall 
see  presently. 

The  fourth  type  is  not  less  remarkable.  This  is  the 
result  of  a  day’s  research  on  the  telescopic  stars  of  red 
colour.  Some  of  these  are  very  small,  and  none  of  them 
exceed  the  sixth  magnitude.  This  is  the  reason  why,  in 
my  first  memoir,  I  limited  the  spedra  to  three  types  only, 
being  only  engaged  in  larger  stars.  The  spedrum  of  this 
type  consists  only  of  three  large  bands  of  light,  which 
alternate  with  the  dark  spaces  so  distributed  as  to  have 
the  most  luminous  side  towards  the  violet.  A  very  fine 
prototype  of  this  is  seen  in  the  small  star  of  the  Great 
Bear,  placed  a  =  130  38'  5"  ;  8  —  46°  15'.  But  occasion¬ 
ally  there  are  in  the  yellow  and  red  numerous  interruptions, 
which  divide  the  large  luminous  spaces  into  smaller  ones, 
as  in  a  220  52'  5"  3  =  —  250  55'  and  a  —  6°  26'  g"  8  =  38° 
33'.  A  great  part  of  the  red  stars  of  the  catalogue  of 
Lalande,  and  of  that  of  M.  Schjellerup  belong  to  this  or 
to  preceding  type.  Of  this  last  class  I  have  found  seven¬ 
teen  very  remarkable  objects.  The  simple  colour  also 
here  may  be  a  guide  in  the  research,  since  some  of  these 
are  like  drops  of  blood  in  the  field  of  the  telescope.  It  is 
to  be  noticed  that  the  line  of  the  magnesium  b  falls  exadly 
almost  at  the  end  of  the  second  luminous  band  in  the  green, 
but  the  full  asped  of  the --spedrum  does  not  justify  the 
presence  of  such  metal,  but  rather  of  a  gas  like  carbon 
which  has  luminous  bands  corresponding  almost  to  the 
dark  of  the  stars  but  not  exabtly. 

I  do  intend,  however,  to  fix  the  natufe  of  the  substances, 
since  I  have  not  yet  taken  sufficient  comparative  measures 
of  them.  But  it  seems  to  me  that  we  are  authorised  in 
supposing  these  stars  to  be  in  a  different  condition  to 
others  ;  perhaps  partly  in  the  gaseous  state,  or  at  least  sur¬ 
rounded  by  a  very  large  atmosphere,  different  certainly 
from  that  of  the  others. 

The  most  striking  objebt  for  its  singularity  which  I 
have  met  in  this  examination  of  the  heavens,  and  which 
is  quite  unique,  with  the  exception  of  a  very  faint  com¬ 
panion,  is  y  Cassiopeiae.  This  star  showed  to  me  for  the 
first  the  lines  of  the  hydrogen  in  a  luminous  state,  exabtly 
opposite  to  the  dark  one  of  all  the  others,  and  is  quite  the 
reverse  of  all  those  of  the  first  type.  The  star/3  Lyrae  has 
the  same  feature  but  in  a  very  faint  degree. 

We  have,  therefore,  without  doubt,  in  the  heavens  a 
grand  fad,  which  is  the  fundamental  distindion  of  the 
stars  in  a  small  number  of  types,  which  opens  the  field 
to  very  many  cosmological  important  speculations. 
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Secondly,  another  grand  fad  which  was  brought  out 
from  those  researches  was,  that  the  stars  of  the  same 
type  are  crowded  occasionally  in  the  same  space  of  the 
heavens,  so  the  white  stars  are  thickly  gathered,  in  the  Leo, 
in  the  Ursa  Major,  in  Lyra,  Pleiades,  &c.,  while  the  yellow 
ones  are  very  frequent  in  Cetus,  in  Eridanus,  Hydra,  &c. 
The  region  of  Orion  is  very  remarkable  for  having  all 
through,  and  in  the  neighbourhood,  green  stars  of  the  first 
type,  but  with  very  narrow  lines  and  with  scarcely  any 
red  colour.  It  seems  that  this  particular  kind  of  star  is  seen 
through  the  great  mass  which  constitutes  the  great  nebulas 
of  Orion,  whose  spedrum  may  contrast  with  the  primitive 
spedrum  of  the  stars.  Sirius  is"  perhaps  too  near  us  to 
be  affeded  by  this  influence.  The  distribution  of  stars 
seems  to  indicate  in  space  a  particular  distribution  of 
matter  or  of  temperature  in  the  different  regions. 

Thirdly,  a  very  remarkable  conclusion  arrived  at 
is  that  all  the  spedra  of  the  third  and  fourth  type  belong 
to  variable  stars.  The  representative  of  these  is 
the  wonderful  (Mira)  Ceti.  This  has  been  carefully  ex¬ 
amined  and  found  that,  even  when  it  is  only  of  the  seventh 
magnitude,  it  has  the  same  spedrum  as  the  typical,  but  only 
reduced  to  its  few  bright  lines ;  a  Orionis  is  in  the  same  con¬ 
dition,  a  T auri  or  Aldebaran,  and  Antares,  this  year  appeared 
to  be  smaller  and  of  a  more  red  hue  than  in  the  past 
year,  and  in  the  first  appeared  traces  of  columns  which 
were  not  seen  the  year  before  :  so  that  it  is  evident  that 
the  change  of  these  stars  depends  on  a  periodical  change 
which  happens  in  their  atmosphere.  It  is  not  so,  how¬ 
ever,  with  Algol,  which  has  the  very  same  spedrum  of 
the  first  class  or  type  in  every  stage  of  greatness,  which 
induces  me  to  believe  that  there  the  variation  is  pro¬ 
duced  by  the  passage  of  an  opaque  body  passing  between 
us  and  the  central  star,  giving  thus  an  example  of 
eclipse  of  a  fixed  star  by  his  own  obscure  planet. 

Finally,  a  very  delicate  question  I  proposed  to 
myself  to  be  resolved  by  spedral  analysis  ;  this  consists 
in  ascertaining  whether  the  star  has  a  proper  motion  from 
the  displacement  of  the  lines,  which  ought  to  take  place 
in  the  spedrum  by  the  combined  motion  of  the  star  and 
the  propagation  of  light.  From  this  new  kind  of  aberration 
it  would  be  easy  to  ascertain  if  a  star  has  a  motion  whose 
velocity  should  be  five  times  that  of  our  earth  around 
the  sun.  The  star  a  Lyrae  examined  in  this  manner  has 
not  given  any  such  displacement,  so  that  it  appears  not 
to  have  such  a  motion.  In  some  other  stars  I  have 
found  that  there  is  a  little  displacement,  as  in  t  Ursse 
Majoris,  but  this  seems  especially  due  to  the  different 
breadth  of  the  hydrogen  line  in  the  star  and  in  the 
compared  spedrum.  I  have  employed  for  this  study  the 
comparison  of  the  dired  image  of  the  stars  with  its  own 
spedrum,  but  I  have  found  no  such  quantity  of  displace¬ 
ment.  But  my  first  researches  of  this  kind  started  from 
the  supposition  that  in  Sirius  there  was  a  perfed  coinci¬ 
dence  of  the  lines  of  the  hydrogen  with  those  of  the 
stars  ;  now  I  am  told  that  your  celebrated  countryman, 
Mr.  Huggins,  has  found  a  little  difference  for  Sirius. 
As  his  opportunity  of  comparisons  is  greater  than  mine, 
I  leave  to  him  the  solution  of  this  question,  satisfied  that 
the  first  proposal  of  this  method  for  determining  proper 
motion  of  the  stars  which  I  made  since  the  year  1863 
has  been  well  received  by  such  a  competent  judge. 

I  will  conclude  with  a  few  words  on  nebulas,  and 
especially  on  that  of  Orion.  I  have  the  honour  to  present 
a  drawing  of  it  made  with  the  best  care,  which  is 
intended  to  show  how  far  we  may  see  with  a  single  nine 
and  a  half  inch  objed  glass,  leaving  to  your  gigantic 
instruments  to  penetrate  more  deeply  into  these  wonderful 
objeds.  I  shall  say  only  that  in  the  other  side  of  the 
galaxy  I  have  examined  several  nebulae  and  found  them 
to  have  the  same  spedrum  as  9  Orionis,  only  a  difficulty 
arose  in  my  mind  about  this  subjed,  which  is  as  follows  : 
How  can  it  be  that  while  the  hydrogen  gas  has  so  fine 
and  rich  a  spedrum  we  do  not  see  in  the  nebulae  any¬ 
thing  except  the  single  line  /.  I  undertook  there¬ 
fore  a  kind  of  photometrical  discussion  of  the  intensity 
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of  luminosity  of  the  different  lines  which  constitute  the 
spedtrum  of  this  substance,  and  the  result  was  that  in 
diminishing  by  an  absorbing  screen  and  single  reflections 
the  light,  we  could  reduce  the  spedtrum  to  a  single 
line  f,  as  we  see  in  the  nebulae.  Even  hydrogen  burning 
at  common  temperature  has  not  given  any  line  beyond 
this  after  reflexion. 

The  difficulty  is,  therefore,  completely  removed,  being 
only  a  question  of  intensity  of  light. 

Here  you  see  that  the  matter  is  not  exhausted  :  we  want 
yet  to  make  a  more  thorough  review  of  our  discovery  to 
settle  many  points  in  question.  It  is  to  chemical  men 
to  resolve  some  of  these  difficulties ;  the  astronomer  can 
only  here  walk  after  the  lamp  of  chemistry.  We  had  already 
a  great  satisfaction  in  seeing  just  lately  that  brilliancy  of 
a  comet  was  due  to  the  rays  of  carbon.  Ere  long  we  shall 
more  accurately  know  what  nourishes  the  light  and  heat 
in  so  many  bodies  which  are  scattered  in  the  profundity 
of  space. 
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NEW  REAGENT  FOR  ESTIMATING  THE 
AMOUNT  OF  CARBONIC  ACID  IN  BICARBONATES 
CONTAINED  IN  NATURAL  WATERS. 

By  M.  Ch.  LORY. 


In  the  course  of  my  late  experiments  upon  the  natural 
waters  of  Isere,  I  was  greatly  interested  in  the  ingenious 
method  pointed  out  by  M.  Barthelemy  ( Annales  de  Chimie 
et  de  Physique,  Janvier,  1868),  of  estimating  the  amount  of 
carbonic  acid  in  the  bicarbonates  contained  in  natural 
waters,  by  means  of  a  standard  solution  of  mercurial 
nitrate,  containing  an  excess  of  nitric  acid.  The  use  of 
this  reagent  is  easy,  and  gives,  in  many  cases,  very 
satisfactory  results  ;  but  owing  to  the  insolubility  of  the 
protochloride  of  mercury,  this  method  loses  its  exactness 
when  the  waters  contain  evident  traces  of  chlorides,  and 
becomes  inapplicable  as  soon  as  the  proportion  of  chlorides 
increases  to  several  centigrammes  per  litre.  It  also 
appears  to  be  unadapted  to  the  treatment  of  waters  highly 
charged  with  sulphates,  or  containing  organic  matter,  &c. 
My  endeavour  has  been,  while  preserving  the  principle  of 
the  method,  to  replace  the  mercurial  salt  by  a  reagent 
capable  of  more  general  employment,  and  not  subject  to 
exclusion  in  similar  cases.  After  several  experiments  I 
have  discovered  such  a  reagent  in  solution  of  phosphate 
of  copper  dissolved  in  a  slight  excess  of  chlorhydric  acid, 
obtained  by  precipitating  the  bichloride  of  copper  with 
common  phosphate  of  soda,  washing  the  precipitate,  sus¬ 
pending  it  in  water,  and  dissolving  it  in  chlorhydric  acid, 
added  drop  by  drop.  If  this  reagent  be  poured  into  a  water 
containing  alkalies  or  alkaline  earths  in  the  state  of 
carbonates  or  bicarbonates,  these  bases  will  saturate  the 
chlorhydric  acid  in  the  first  drops  which  are  thrown  in, 
and  the  phosphate  of  copper  will  form  a  bluish  cloud  in 
the  water  ;  as  more  is  poured  in  this  turbidity  dissolves  in 
the  excess  of  acid,  and  the  exadt  moment  when  the  water 
again  becomes  quite  limpid  must  then  be  seized.  By 
stopping  at  this  point,  the  quantity  of  reagent  employed 
will  evidently  be  proportional  to  the  total  equivalent  of 
the  bases,  and  consequently  to  the  quantity  of  carbonic 
acid  combined  with  them  as  bicarbonate.  This  I  have 
ascertained  with  regard  to  admixtures  of  waters  containing 
different  proportions  of  bicarbonates,  either  with  each 
other  or  with  distilled  water ;  I  have  also  proved  that 
the  standard  given  by  the  reagent  does  not  change  when 
the  water  is  previously  saturated  with  free  carbonic  acid 
gas. 

To  obtain  the  standard  of  the  reagent  I  dissolved  in 
1  litre  of  distilled  water  o'265  grammes  =*=  i-200th  of  an 
equivalent  of  carbonate  of  soda,  dry  and  pure,  passing 
through  it  a  current  of  carbonic  acid,  to  produce  a 
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bicarbonate.  The  copper  reagent  which  I  employed  was  such 
as  to  require  exactly  4-4  c.c.  to  create  in  1  decilitre  of  water 
the  reaction  described.  For  the  treatment  of  every  other 
water,  it  will  be  found  sufficient  to  multiply  by  \\  the 
number  of  cubic  centimetres  employed  for  1  decilitre,  to 
obtain  the  number  of  centigrammes  combined  per  litre  ; 
the  employment  of  a  measure  graduated  in  5ths  of  cubic 
centimetres  will  give  precisely  similar  results. 

This  reagent  is  unchangeable,  and  easily  prepared,  and 
is  effedtual,  no  matter  what  quantity  of  chlorides,  sul¬ 
phates,  &c.,  be  contained  in  the  water  ;  it  may  even  be 
employed  for  the  alkalimetrical  estimation  of  very  dilute 
liquids  ;  but  it  should  be  remarked  that  the  reaction  is 
much  more  exadt  with  bicarbonates,  than  when  the  bases 
exist  as  neutral  carbonates  or  free  alkalies.  By  combining 
this  quick  and  simple  test  with  the  test  by  the  standard 
solution  of  soap,  both  in  the  natural  water  and  also  in 
the  same  water  after  boiling,  the  most  important  elements 
for  the  appreciation  of  its  ordinary  and  hygienic  qualities 
will  be  obtained. 

The  chlorides  may  be  quickly  estimated  by  adding  to 
o’i  litre  of  water  a  small  quantity  of  chromate  of  potash, 
and  then  a  very  dilute  standard  solution  of  nitrate  of  silver 
containing  4-iooths  of  an  equivalent  per  litre,  until  the 
yellowish  straw  colour  of  the  liquid,  at  first  rendered 
merely  opaline  by  the  formation  of  chloride  of  silver, 
begins  to  turn  reddish  from  the  admixture  of  the  chromate 
of  silver.  With  regard  to  sulphates  their  presence  is 
discovered  qualitatively  by  chloride  of  barium  ;  but  in 
order  to  estimate  quantitatively  by  means  of  this  reagent, 
the  amount  of  sulphuric  acid,  it  is  necessary  to  employ 
the  method  pointed  out  by  Mohr,  which,  although  longer 
and  indirect,  will,  however,  give  very  precise  results. 


ON  THE  CHEMISTRY 

OF  SOME 

CARBONIFEROUS  AND  OLD  RED  SANDSTONES.* 
By  J.  WALLACE  YOUNG. 

Sandstone  is  generally  understood  to  consist  of  quarts 
grains — popularly  called  sand — bound  or  cemented 
together  into  a  more  or  less  compadt  mass,  the  cementing 
material  consisting  of  such  substances  as  the  carbonates 
of  iron,  lime  or  magnesia,  clay,  and  silica.  It  is  not  my 
intention  at  present  to  enter  into  the  origin  of  sand,  but 
rather  to  draw  attention  to  the  nature  of  the  cementing 
and  colouring  materials  of  some  sandstones  of  the  carboni¬ 
ferous  and  old  red  formations,  and  more  particularly  those 
found  in  the  neighbourhood  of  Glasgow. 

On  the  Nature  of  the  Cementing  Material. — Sandstone 
may  have  been  cemented  together  by  the  decomposition 
or  re-arrangement  of  some  of  the  constituents  previously 
in  the  sand,  or  by  the  addition  of  such  substances  as 
carbonate  of  lime  and  oxide  of  iron,  deposited  from 
springs.  Professor  Church,  in  some  interesting  notes  on 
the  recent  formation  of  some  rocks,  observes,  “  that  at 
Bude  Haven,  Cornwall,  and  elsewhere,  coarse  grained 
sand  is  in  many  cases  being  cemented  together  by  the 
adtion  of  the  water  of  land  springs  containing  carbonic 
acid,  which,  percolating  through  the  sand  and  dissolving 
the  fragments  of  shells  contained  therein,  the  carbonate 
of  lime  is  subsequently  at  some  other  point  slowly  de¬ 
posited  as  the  carbonic  acid  escapes,  thus  forming  a 
cementing  material  for  the  sand.” 

In  cases  where  the  quantity  of  carbonate  of  lime  is 
large,  it  may  probably  have  been  derived  from  adjacent 
limestone  rocks; 

When  v/e  place  a  few  fragments  of  a  sandstone  in 
hydrochloric  acid  and  apply  heat,  we  are  enabled  at  once 
to  determine  whether  the  cementing  material  is  adted  on  ' 
to  any  considerable  extent.  If  of  a  siliceous  orfelspathic 
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nature,  it  will  be  scarcely,  if  at  all,  affected  ;  if,  on  the 
other  hand,  it  consists  of  such  substances  as  carbonate  of 
lime,  or  peroxide  of  iron,  it  will  be  removed  by  the  adtion 
of  the  acid,  and  the  sandstone  will  be  more  or  less  dis¬ 
integrated.  After  treating  the  sandstone  with  acid,  it  is 
necessary  to  make  a  careful  examination  of  the  residual 
sand.  In  the  analyses  which  accompany  this  paper,  I 
have,  in  general,  indicated  the  nature  of  this  sand  in  the 
different  specimens  examined.  In  most  cases  it  appeared 
to  consist  of  quartz  grains,  sometimes  smooth  and  round, 
at  other  times  small  and  angular,  usually  accompanied 
by  a  finely  divided  substance,  which,  in  fadt,  possessed 
all  the  properties  and  composition  of  clay.  I  have  fre¬ 
quently  found  as  much  as  7  or  8  per  cent  of  this  clayey 
matter.  Fragments  of  mica  were  almost  invariably 
present,  and  always  of  the  white  variety  ;  I  have  only 
twice  observed  any  of  the  black  variety,  and  this  seems  a 
little  curious  when  we  consider  that  it  occurs  so  very 
frequently  in  those  rocks  from  which  the  sand  must  have 
been  derived.  It  has  been  suggested  that  as  black  mica 
seems  to  be  more  susceptible  of  change,  it  may  either 
have  been  decomposed,  or  converted  into  the  white 
variety. 

Occasionally  rounded  fragments  of  felspathic  or  other 
analogous  rocks  were  found  accompanying  the  quartz. 
When  we  find  quartz  alone  present,  it  is  probable  that 
the  rocks  from  which  those  sandstones  were  derived,  have 
undergone  greater  decomposition  than  those  in  which 
felspathic  or  other  fragments  are  found.  The  former  may 
have  been  solidified,  decomposed,  and  re-solidified  several 
times,  until  the  only  substances  which  point  to  the  former 
presence  of  other  matter,  are  the  fine  clay  and  fragments 
of  mica.  In  the  latter,  on  the  contrary,  we  find  some  of 
the  other  rock  fragments  still  entire,  proving  that  they 
have  not  undergone  the  same  extensive  decomposition. 
I  am  here  taking  it  for  granted  that  the  sand  has  been 
primarily  derived  from  those  crystalline  rocks  containing 
free  silica.* 

It  is  often  rather  a  difficult  matter  to  indicate  the 
conditions  under  which  certain  sandstones  have  been 
formed.  Take,  for  instance,  the  hard  fine  white  sand¬ 
stone  which  is  so  extensively  quarried  at  Bishopbriggs. 
According  to  the  analysis  given  elsewhere,  it  consists  of 
very  fine  round  grains  of  quartz,  a  little  mica,  and  some 
fine  white  clay,  the  whole  cemented  together  by  33'49  Per 
cent  of  carbonates.  Amongst  these  we  find  carbonate  of 
iron  to  the  extent  of  6-62  per  cent ;  now,  it  is  perfectly 
certain  that  atmospheric  air  (or  oxygen)  cannot  have  been 
present  during  its  deposition,  or  else  the  iron  would  have 
been  peroxidised  and  the  carbonic  acid  separated.  The 
same  remark  applies  to  all  those  cases  in  which  carbonate 
of  iron  is  present.  Generally  speaking,  I  find  that  those 
sandstones  which  contain  carbonates  are  harder  the 
greater  the  quantity  present.  This  agrees  with  the  ob¬ 
servations  of  Bischof. 

I  shall  now  proceed  to  give  a  short  account  of  a  few 
of  the  sandstones  examined. 

Carboniferous  Sandstones. 

Braidbar  Quarry ,  Cathcart.- — Some  parts  of  this  sand¬ 
stone  are  curiously  streaked  in  all  directions  with  peroxide 
of  iron,  presenting  often  a  most  beautiful  appearance. 
It  is  moderately  fine  grained,  and  not  very  hard.  No 
effervescence  with  HCl.f  The  peroxide  of  iron  was 
determined  in  one  portion,  and  amounted  to  1*52  per 

*  M.  Daubree.  by  subjecting  fragments  of  granite,  &c.,  to  rotation  in 
a  cylinder  in  presence  of  water,  found,  after  a  certain  time,  that  the 
quartz  was  reduced  to  the  state  of  fine  sand,  and  the  felspar  to  a  very 
fine  mud,  the  water  at  the  same  time  becoming  highly  charged  with 
alkaline  silicate.  It  would  thus  appear  that  by  the  simple  rubbing 
together  of  grain  against  grain,  the  felspar  being  reduced  to  a  minute 
state  of  division,  is  decomposed  by  the  water,  alkaline  silicates  being 
removed  in  solution,  and  the  silicates  of  alumina  left  as  clayey  matter. 
This  appears  to  explain  satisfactorily  the  reason  we  find  felspar  grains 
so  seldom  present,  but  almost  always  clayey  matter  accompanying 
the  quartz. 

fi  I  have  used  the  symbol  HC1  for  hydrochloric  acid  for  the  sake  of 
brevity. 


cent.  The  residue  consisted  of  rounded  quartz  grains,  a 
few  plates  of  mica,  and  a  considerable  quantity  of  fine 
clay;  this  last  seemingly  adted  the  part  of  cementing 
material.  At  a  part  of  the  same  quarry  wrought  under¬ 
ground,  there  is  a  marked  difference  in  the  nature  of  the 
cementing  material ;  it  consists  of  13-24  per  cent  of  car¬ 
bonates,  as  follows  : — 

Carbonate  of  Lime  .  .  5*27  per  cent. 

,,  of  Magnesia.  .  3*04  ,, 

„  of  Iron.  .  .  4-93  „ 

residue,  quartz  grains,  a  little  mica,  and  clayey  matter. 

Varieties  from  Newton  Coal  Pits,  near  Cambuslang. — 
(a.)  The  curious  brown  bituminous  sandstone,  with  the 
regular  white  streaks  running  through  it,  which  has  been 
described  in  the  Transactions  of  the  Geological  Society 
of  Glasgoiv,*  is  found  here.  It  possesses  a  faint  odour 
like  paraffin  oil,  and  benzol  dissolves  out  most  of 
the  bitumen.  It  effervesces  slightly  with  HC1.  Residue, 
quartz  grains,  a  little  mica,  and  a  considerable  quantity 
of  fine  white  clay. 

The  white  streaks  are  in  soms  pieces  remarkably 
straight,  and  occur  at  regular  distances;  in  other  pieces, 
however,  they  become  gradually  closerllnd  more  confused, 
running  into  one  another,  become  abrupt,  and  then  cease, 
the  sandstone  being  then  of  a  uniform  brown  colour 
throughout.  Large  portions,  evidently  of  the  same  sand¬ 
stone,  are  white,  with  a  single  brown  bituminous  streak 
here  and  there.  I  cannot  agree  with  the  explanation  of 
these  phenomena  given  in  the  paper  previously  referred 
to.  The  bitumen  appears  to  me  to  proceed  rather  from 
the  simple  decomposition  of  vegetable  matter  under  certain 
peculiar  circumstances,  but  I  am  quite  unable  to  account 
satisfactorily  for  the  remarkable  regularity  of  the  white 
lines. 

(b.)  A  beautiful  micaceous  sandstone  ;  splits  readily 
into  very  thin  layers,  the  surfaces  of  which  are  very  thickly 
covered  with  plates  of  mica  and  purple-coloufed  spots  of 
peroxide  of  iron.  Effervesced  with  HC1,  the  acid  removed 
some  carbonate  of  lime,  a  little  alumina,  a  large  quantity 
of  peroxide  of  iron,  and  slight  traces  of  magnesia. 
Residue,  white,  contains  quartz,  mica,  and  fragments  of 
some  felspathic  or  other  analogous  rock,  and  a  little  clayey 
matter.  Solution  of  carbonate  of  sodium  extracted  a  very 
little  silicic  acid  from  the  residue. 

No.  1.  This  variety  is  white  and  friable;  effervesced 
slightly  with  HC1,  which  extracted  3-44  per  cent  of  sub¬ 
stance,  the  composition  of  which  is  shown  is  No.  1  of 
the  following  table  : — 

1  234  5 

Carbonate  of  Lime _  2-06  20-06  14-60  13-87  17-97 

,,  Magnesia  traces  14-78  n'2i  6-51  14-59 

,,  Iron  1-38  —  5-51  6-07  -97 

Peroxide  of  Iron . traces  4-4  —  —  2-25 

No.  2  is  the  soluble  portion  of  some  large  red  lumps 
found  in  the  foregoing  sandstone  ;  they  are  very  hard, 
and  easily  separated  from  the  white.  Residue,  colourless 
quartz  grains,  and  a  little  clayey  matter. 

No.  3.  Another  variety;  greyish-coloured,  and  rather 
hard.  Residue,  quartz  grains,  pretty  large  and  trans¬ 
parent. 

No.  4.  Colour,  white;  fine-grained;  hard.  Residue, 
quartz  grains,  with  a  small  quantity  of  clay. 

No.  5.  Colour,  brownish-red,  speckled  with  white  ;  hard. 
Residue,  quartz  sand  with  a  little  mica. 

These  varieties  are  principally  interesting  on  account 
of  the  large  and  varying  quantities  of  the  carbonates  of 
iron  and  magnesia  which  accompany  the  carbonate  of 
lime.  It  may  perhaps  be  necessary  to  state  here,  that 
the  foregoing  table,  and  other  subsequent  ones,  display 
the  composition  of  the  substance  removed  from  each 
sandstone  by  HC1,  the  residual  sand  forming  the  remainder 
of  the  100  parts. 

*  (Vol.  xiv.,  p.  35).  On  some  peculiar  varieties  of  Old  Red  and  Car¬ 
boniferous  Sandstones  from  the  neighbourhood  of  Glasgow.  By  J ohn 
Young. 
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Varieties  from  Bishopbriggs  Quarries. 

1234 

Carbonate  of  Lime  ....  5-0  17-326-87  io-g2 

,,  Magnesia  2-66  9-55  375  traces 

Iron  ....  2-38  6-62  279  ^3 

Peroxide  of  Iron  .  76  ’88  '67  *48 

Nos.  1  and  3.  From  quarry  near  railway  station. 
Colour,  whitish  ;  fine-grained  ;  moderately  hard.  Residue, 
quartz  grains  with  fragments  of  mica,  and  some  fine 
white  clay. 

No.  2.  From  adjoining  quarry;  a  very  hard  variety; 
colour,  white  ;  fine-grained.  Residue,  very  fine  rounded 
grains  of  quartz,  with  a  few  plates  of  mica,  and  a  con¬ 
siderable  proportion  of  fine  white  clay. 

No.  4.  From  the  side  of  a  trap-dyke. 

Nos.  1,  2,  and  3,  are  extensively  used  as  a  building 
material. 

From  a  Coal  Pit  near  Bishopbriggs. — This  sandstone 
contains  layers  of  a  brown  impure  iron  ore  running 
through  it ;  contains  16-07  Per  cent  °f  protoxide  of  iron 
=  25-89  per  cent  of  carbonate,  also  some  carbonate  of 
lime  and  magnesia,  peroxide  of  iron,  and  a  trace  of 
alumina,  which  were  not  estimated.  Residue,  quartz 
grains,  with  fragments  of  mica.  It  would  appear  that  a 
deposition  of  iron  ore  was  occurring  simultaneously  with 
the  formation  of  this  sandstone.  Another  specimen  of  a 
very  similar  nature  and  appearance,  from  near  Edinburgh, 
contained  12-30  per  cent  of  protoxide  of  iron  =  19-81  per 
cent  of  carbonate. 

Eastfield,  near  Cambuslang. — The  portion  examined 
was  not  very  hard.  Colour,  greyish,  owing  to  the 
presence  of  a  little  carbonaceous  matter,  effervesced  with 
HC1,  which  removed  7-53  per  cent  of  substance  as 
follows : — 

Carbonate  of  Lime  .  .  4-80  per  cent. 

,,  of  Magnesia.  .  1-93  ,, 

,,  of  Iron.  .  .  -8o  ,, 

Traces  of  manganese  and  peroxide  of  iron.  A  large 
round  mass  found  in  this  sandstone,  and  which  it  appears 
the  quarrymen  call  “  bastard  whin,”  was  simply  a  very 
hard  cream-coloured  piece  of  sandstone.  Effervesced 
with  HCl,  which  dissolved  29-26  per  cent  of  carbonates 
as  follows - 

Carbonate  of  Lime  .  .  15-42  per  cent, 

of  Magnesia.  .  9-84  ,, 

,,  of  Iron.  .  .  4-00  ,, 

The  difference  in  hardness  is  owing  to  the  increased 
amount  of  carbonates.  These  large  round  masses  are 
very  frequently  found  in  quarries.  The  sand  of  which 
they  are  composed  appears  to  be  similar  to  that  of  the 
surrounding  rock,  the  only  difference,  as  far  as  I  could 
see,  being  in  the  amount  of  cementing  material. 

Abbey  Craig ,  near  Stirling. — Colour,  white;  coarse¬ 
grained,  and  not  very  hard.  HCl  extracted  4-33  per  cent 
of  substance — 

Carbonate  of  Lime  .  .  2-00  per  cent. 

,,  of  Magnesia.  :  -48  ,, 

,,  of  Iron.  .  .  1-85  ,, 

The  residue  contained  a  considerable  quantity  of  fine 
white  clay: 

The  Wallace  Monument  is,  I  understand,  partly  built 
of  this  stone.  As  it  is  in  many  parts  so  extremely  coarse¬ 
grained,  and  owing  to  the  nature  of  the  cementing 
material,  I  cannot  believe  that  it  will  possess  the  dura¬ 
bility  requisite  for  a  memorial  of  this  kind. 

Craigleith,  near  Edinburgh. — Fine-grained,  hard ;  colour, 
white.  Gives  a  very  slight,  but  decided  effervescence  with 
HCl.  The  acid  solution  contained  small  quantities  of 
peroxide  of  iron  and  lime.  Residue,  quartz  grains,  with 
a  little  mica.  The  cementing  material  appears  to  be  fel- 
spathic  matter.  In  other  sandstone  from  Mugdock, 
Locherdinan,  near  Strathblane,  Carluke,  &c.,  the  cementing 
matter  was  also  of  a  similar  nature. 

The  copper  ore,  which  was  formerly  wrought  at  Gourock, 


occurs  disseminated  in  a  conglomerate  sandstone.  The 
pebbles  are  principally  quartz,  and  the  cement  appears 
to  be  of  clayey  or  felspathic  nature. 

Slamannan. — Colour,  greyish-white,  very  hard  ;  con¬ 
tains  the  remains  of  shells  ( Anthracosia ).  HCl  removes 
60-20  per  cent. 

Carbonate  of  Lime  .  .  51-06  per  cent. 

,,  of  Magnesia.  .  3*78  ,, 

,,  of  Iron.  .  .  .  4-39  „ 

Peroxide  of  Iron  and  Alumina  'qj  ,, 

Residue,  fine  quartz  sand,  with  some  clayey  matter, 
and  plates  of  mica. 

The  red  sandstone  which  overlies  the  carboniferous 
strata  in  the  West  of  Scotland  effervesces  freely  with  HCl. 
The  acid  solution  contains  large  quantities  of  lime  and 
peroxide  of  iron,  and  a  little  magnesia.  Residue,  not 
quite  colourless,  and  not  wholly  quartz  sand  ;  a  consider¬ 
able  quantity  of  white  mica  is  present,  and  a  few  fragments 
of  the  black  variety. 

Gijfnock  Quarry ,  near  Pollokshaws. — Colour,  whitish  ; 
fine-grained  ;  moderately  hard.  HCl  removed  10*02  per 
cent  of  the  substance — 


Carbonate  of  Lime  .  .  4*78  per  cent. 

,,  of  Magnesia.  .  2*49  ,, 

,,  of  Iron.  .  .  2-36  ,, 

Peroxide  of  Iron  .  .  .  -39  ,, 

Residue,  very  fine  quartz  sand,  with  some  mica,  and  a 
little  clayey  matter. 

A  rounded  mass  of  the  so-called  “  bastard  whin,”  nearly 
7  feet  in  circumference,  was  found  lying  in  this  quarry. 
It  was  extremely  hard,  and  it  was  with  difficulty  that 
fragments  sufficient  for  analysis  could  be  obtained. 

Colour,  white;  fine-grained.  HCl  removed  39*83  per 
cent  of  carbonates — • 


Carbonate  of  Lime  .  .  19-53  per  cent. 

,,  of  Magnesia.  .  10-62  ,, 

,,  of  Iron.  .  .  9-65  ,, 

Residue,  similar  to  the  foregoing. 

A  part  of  the  surface  of  this  lump  was  very  much  de¬ 
composed,  being  of  a  deep  brown  colour  and  quite  soft, 
from  the  decomposition  of  the  carbonate  of  iron. 


Old  Red  Sandstones. 

Falls  of  Clyde,  Lanark. — Colour,  purplish  red  ;  coarse¬ 
grained  ;  effervesced  briskly  with  HCl.  The  acid  solution 
contained  a  large  quantity  of  peroxide  of  iron  and  lime, 
some  protoxide  of  iron  and  alumina,  and  a  trace  of 
magnesia.  Residue,  fragments  of  different  coloured 
quartz,  felspar,  a  little  mica,  and  a  few  dark-greenish 
grains. 

From  the  Tweed  at  Dryburgh. — Colour,  deep  red;  fine¬ 
grained  ;  considerable  effervescence  with  HCl.  The 
solution  contained  a  large  quantity  of  lime  and  peroxide 
of  iron,  with  considerable  traces  of  magnesia  and  protoxide 
of  iron.  Residue,  not  quite  colourless,  and  not  wholly 
quartz,  small  quantities  of  clay  and  mica  being  present. 

Finnich  Glen. — Colour,  reddish ;  brisk  effervescence 
with  HCl.  Some  portions  of  this  sandstone  are  much 
harder  than  others  ;  the  following  table  shows  the  com¬ 
position  of  the  part  removed  by  the  acid  from  the  two 
varieties  : — 

Harder  Portion.  Softer  Portion. 

Peroxide  of  Iron  .  2-10  per  cent  ,  1-27  per  cent. 

Carbonate  of  Lime :  16-60  ,,  .  10*95  >> 

Residue,  not  quite  colourless,  principally  quartz,  with 
a  little  felspar.  No  mica  observed  in  portion  examined. 

Port-Glasgow. — Colour,  greyish  white  ;  rather  hard. 
HCl  removes  16*40  per  cent  of  substance — 

Peroxide  of  Iron  and  Alumina  .  '3°  Per  cen^* 

Carbonate  of  Lime  .  .  .  •  ifi'io  ,, 

Considerable  tradts  of  magnesia.  .Residue,  chiefly 
quartz,  not  quite  colourless,  a  little  mica  and  fine  clay. 
This  sandstone  occurs  in  regular  beds,  alternating  with 
a  reddish  marl  or  limestone. 
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Loch  Thom ,  above  Greenock ,  Ballagan  Series. — Colour, 
dirty  white  ;  moderately  coarse-grained  and  hard.  The 
cementing  material  is  in  this  case  carbonate  of  lime,  with 
considerable  traces  of  protoxide  of  iron  and  magnesia. 

From  Arbroath. — Colour,  pale  reddish  ;  coarse-grained. 
HC1  removed  23-18  per  cent  of  substance — 

Peroxide  of  Iron  and  Alumina  .  5-22  per  cent. 

Carbonate  of  Lime  ....  17-06  ,, 

Traces  of  protoxide  of  iron  and  magnesia.  Residue, 
not  quite  colourless,  fragments  of  quartz  and  felspar.  A 
considerable  quantity  of  white  mica  was  present,  accom¬ 
panied  with  a  few  fragments  of  the  black  variety. 

Many  other  varieties  of  sandstone  from  Largs,  Dumbarton¬ 
shire,  and  other  districts,  invariably  contained  carbonate 
of  lime  in  conjunction  with  a  ferruginous  clayey  matter. 

Conglomerate ,  Callander ,  Perthshire.  —  Hard  ;  appear¬ 
ance,  red.  Consists  of  various  pebbles  such  as  porphyry, 
quartz,  greenstone,  mica  slate  ;  a  slight  effervescence  was 
perceived  with  HC1.  The  cementing  material  is  of  a 
felspathic  nature,  produced  evidently  by  the  decomposition 
of  some  of  the  ingredients, 

Two  varieties  of  red  sandstone  (Permian?)  from  Annan, 
Dumfriesshire,  contained  no  carbonates,  the  cementing 
material  being  a  ferruginous  clay. 

From  Gourock. — Colour,  whitish  ;  rather  hard.  HC1 
removed  26-87  per  cent  of  substance — 

Alumina  and  Peroxide  of  Iron.  .  *32  per  cent, 

Carbonate  of  Lime  ....  26-55  ,, 

Residue,  quartz  sand,  with  some  felspar  and  a  few 
particles  of  mica. 

From  Bute. — Colour,  red.  Effervesced  with  HC1,  which 
removed  the  following  : — • 

Peroxide  of  Iron  .  .  .  2-07  per  cent. 

Carbonate  of  Lime  .  .  .  6-07  ,, 

Traces  of  magnesia  and  alumina.  Residue,  colourless, 
chiefly  quartz  grains,  with  some  fine  white  clay. 

From  Dumbartonshire. — Coarse-grained  ;  colour  red  ; 
contained  mica.  HC1  removed  the  following  : — 

Peroxide  of  Iron  .  .  .  270  per  cent. 

Carbonate  of  Lime  .  .  ;  9-60  ,, 

From  Lossie  Mill ,  Forfarshire. — Colour,  greyish  ;  fine 
grained.  Effervesced  with  HC1.  The  solution  contained 
considerable  quantities  of  protoxide  of  iron  and  lime,  with 
some  alumina  and  peroxide  of  iron.  The  residue  consisted 
of  insoluble  silicates,  quartz,  and  fragments  of  mica.  A 
boiling  solution  of  carbonate  of  sodium  extradited  a  con¬ 
siderable  amount  of  soluble  silicic  acid  from  the  residue. 

Caithness  Flagstone. — Used  as  a  paving  material; 
colour,  greyish  ;  irregular  bands  of  quartzoze  matter 
running  throughout.  Effervesced  with  HC1.  The  acid 
solution  contained  lime,  magnesia,  alumina,  and  protoxide 
of  iron.  The  residue  consisted  of  insoluble  silicates, 
quartz,  and  fragments  of  mica.  Solution  of  carbonate  of 
sodium  extracted  a  considerable  portion  of  soluble  silicic 
acid. 

The  two  foregoing  sandstones  differ  entirely  from  all 
those  previously  examined  ;  they  appear  to  consist  of— 

Carbonates.  Insoluble  Silicates. 

Soluble  Silicates.  Quartz,  and  fragments  of  Mica. 

In  general  appearance  and  character  they  approach  rather 
to  a  clayslate  than  to  sandstone. 

On  the  Colouring  Matter  of  Sandstones. 

Iron,  in  one  shape  or  another,  from  its  wide  diffusion, 
is  unquestionably  one  of  the  most  common  colouring 
matters  of  sandstone.  It  produces  the  various  shades  of 
brown,  red,  purplish  red,  crimson  red,  &c.,  so  frequently 
observed.  These  shades  of  colour  appear  to  be  due  to 
peroxide  of  iron  alone,  and  their  difference  of  tint  may, 
perhaps,  be  owing  partly  to  varied  degrees  of  hydration, 
according  to  the  circumstances  under  which  they  were 
produced.  It  is  well  known  that  artificially  prepared 
peroxide  of  iron  differs  much  in  shade,  according  to  the 
source  whence  it  was  obtained, 


The  red  colour  of  sandstones  seems  not  to  depend  so 
much  on  the  amount  of  peroxide  of  iron  present  as  upon 
the  way  in  which  it  occurs.  Upon  examination,  each 
little  quartz  grain  of  which  the  sandstone  is  composed, 
will  be  found  to  have  a  slight  coating  of  the  red  oxide, 
and  which  in  most  cases  can  be  readily  removed  by  HC1. 
A  small  portion  of  peroxide  of  iron  thus  appears  to  be  able 
to  colour  a  considerable  quantity  of  sand. 

A  sandstone  which  may  appear  almost  quite  white  to 
the  eye  often  contains  more  peroxide  of  iron  than  a  red 
one;  but  upon  further, examination,  it  will  generally  be 
found  that  it  proceeds  from  minute  specks  or  spots,  dis¬ 
seminated  throughout  the  mass.  This,  of  course,  applies 
exclusively  to  peroxide  of  iron,  as  large  quantities  of  pro¬ 
toxide  of  iron  may  exist  without  colouring  the  sandstone. 

In  many  red  sandstones  we  find  white  blotches  and 
spots,  round  rings,  &c.  These  appear  to  be  due  to  the 
removal  of  some  of  the  iron  oxide.  The  following 
analyses  may  serve  to  illustrate  this  : — 


ABA  B  A 
Per  Per  Per  Per  Per 

Cent.  Cent.  Cent.  Cent.  Cent. 


Peroxide  of  Iron  .  . 

Carbonate  of  Lime  .  . 

Carbonate  of  Magnesia, 
Sand,  &c . 


•14  76  *65  2*20  -37 

—  —  1330  1272  2*22 

—  —  trace  trace  — 


B 

Per 

Cent. 

I75 

II5 


No.  1.  From  Port-Glasgow. — Colour,  deep  red,  with 
large  irregular  white  blotches  ;  not  very  hard.  No  effer¬ 
vescence  with  HC1.  Residue,  quartz  grains  with  a  little 
mica.  Peroxide  of  iron  in  “  a  ”  the  white,  and  “  b  ”  the 
red  portion. 

No.  2.  From  Dumbartonshire . — Colour,  red,  with  large 
white  blotches  ;  moderately  hard. 

“  a.”  Substance  removed  from  the  white  part  by  HC1. 

r  n  red 

X3.  n  M  1CU  ,, 


No.  3  From  Largs. — Fine  grained  ;  moderately  hard. 

“a.”  Substance  removed  from  the  white  part  by  HCl. 

^  r  ’’  red 

15.  ,,  99  1CU  9 9 

Residue,  quartz,  with  some  felspar,  and  a  few  fragments 
of  mica. 

The  only  explanation  which  has  been  given  of  these 
phenomena,  as  far  as  I  am  aware,  is  the  presence  of  some 
organism  in  the  sand,  the  decomposition  of  which  has 
reduced  the  peroxide  to  the  protoxide  of  iron,  which  would 
be  subsequently  removed  as  carbonate,  by  water  containing 
carbonic  acid  percolating  the  mass.*  The  carbonate  of 
lime  would  be,  of  course,  added  subsequently. 

Silicates  of  iron  frequently  colour  sandstones  green,  but 
I  have  not  met  with  any  of  these.  The  only  green 
coloured  sandstone  which  has  come  under  my  notice  is  a 
fragment  I  picked  up  on  the  sea-shore  at  Portobello,  near 
Edinburgh,  the  colour  being  due  to  a  carbonate  of 
copper.  The  following  is  the  centesimal  composition  : — 
Alumina  and  Peroxide  of  Iron  -30 

Carbonate  of  Lime  .  .  .  6-50 

Carbonate  of  Copper  .  .  3-40  (CuO.  2*5  per  cent.) 

Loss  on  drying  at  ioo®  C.  .  135 

Quartz  Sand,  &c.  .  .  .  88-15 


99-70 

Sandstones  of  different  shades  of  brown  and  black  are 
often  found  in  our  coal  measures  ;  the  former  generally 
proceeding  from  bituminous,  and  the  latter  from  car¬ 
bonaceous,  matter. 

The  peculiar  striped  variety  of  sandstone  referred  to 
above  must  be  classed  with  these,  but  the  exaCt  method 
by  which  the  alternate  layers  were  produced  must  still  be 
matter  of  conjecture. 

The  principal  results  of  my  experiments  lead  to  the 
following  conclusions : — 

*  Mr.  James  Bennie,  who  has  so  diligently  investigated  the  surface 
geology  of  Glasgow,  informs  me  that  he  has  frequently  observed  sand 
in  contact  with  decaying  roots  or  twigs  to  be  partially  bleached. 
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1st.  That  in  the  greater  number  of  sandstones  examined, 
the  cementing  material  consisted  of  carbonates. 

2nd.  That  very  considerable  quantities  of  the  carbonates 
of  iron  and  magnesia  frequently  accompanied  the  carbon¬ 
ate  of  lime,  although  no  definite  ratio  seems  to  exist 
between  them.  That  the  carbonates  were  chemically 
combined  in  some  way  is,  the  author  thinks,  probable,  as 
weak  acids  caused  only  a  very  feeble  effervescence  in  those 
sandstones  where  any  considerable  quantity  of  the  car¬ 
bonates  of  iron  and  magnesia  was  present,  differing 
entirely  from  the  very  brisk  action  of  a  similarly  diluted 
acid  where  carbonate  of  lime  alone  existed. 

3rd.  That  these  sandstones  generally  speaking  were 
harder  the  greater  the  proportion  of  carbonates. 

4th.  Mica  was  found  to  be  present  in  nearly  all  those 
examined,  and,  with  two  exceptions,  was  always  of  the 
white  variety. 

5th.  Soluble  silicates  were  only  found  in  three  sandstones 
in  any  quantity ;  all  three  belonged  to  the  Devonian  system. 

6th.  Insoluble  silicates  which,  for  want  of  a  better 
name,  I  have  in  general  called  felspathic  or  clayey  matter, 
appear  to  be  almost  always  present  in  more  or  less  quantity. 

7th.  The  round  masses  so  frequently  encountered  in 
quarries  in  our  neighbourhood,  and  known  as  “  Bastard 
whin,”  by  whatever  cause  produced,  appear  to  be  simply 
parts  in  the  sandstone  rock  which  have  become  ex¬ 
cessively  hard  from  an  increased  proportion  of  carbonates, 
and  are  thus  more  or  less  easily  separated  from  the 
surrounding  rock. 

8th.  That  the  different  red  shades  of  colour  observed 
in  sandstones,  more  particularly  in  those  belonging  to  the 
Devonian  group,  appeared  to  be  due  solely  to  peroxide  of 
iron,  and  that  the  white  rings  and  spots  so  frequently  met 
with  have  resulted  from  the  reduction  and  subsequent 
removal  of  the  greater  part  of  this  iron. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 

(Continued  from  page  163.) 

Functions  of  Different  Foods. 

Functions  of  Food . — Although  much  attention  has  been 
directed  to  this  important  subject — via.,  the  immediate 
and  remote  functions  of  food — yet  it  must  be  admitted 
that  the  difficulties  of  the  question  have  not  been  sur¬ 
mounted,  and  that  we  are  hardly  able  to  particularise  the 
phenomena  which  are  incidental  to  its  transformations. 
We  can  see  clearly  enough  that  its  ultimate  destiny  is 
the  manifestation  of  force — the  letting  loose  of  the  cosmical 
agencies  which  were  bound  up  in  it — when,  by  undergoing 
oxidation,  it  returns  more  or  less  completely  to  its  original 
forms — carbonic  acid,  water,  and  ammonia  ;  but  how  and 
where  these  changes  occur,  and  what  are  the  subsidiary 
phenomena  and  concurrent  fundtions,  besides  those  of 
common  motion  and  animal  heat,  are  as  yet  almost 
unknown  to  us.  Nor  are  we  sufficiently  acquainted  with 
the  special  attributes  of  the  principal  constituents  of  food, 
as  the  albuminous,  the  fatty,  the  farinaceous,  the  saccha¬ 
rine  and  the  saline  ;  for  although  the  well-known  opinions 
of  Liebig,  with  regard  to  the  dynamic  or  force-producing 
fundtions  of  the  nitrogenous  or  plastic  elements  of  food, 
and  of  the  thermotic  or  respiratory  powers  of  the  carbon¬ 
aceous  have  been  generally  received,  yet  there  are  abun¬ 
dant  reasons  for  believing  that  both  of  these  classes  of  food 
may  perform  exadtly  the  same  fundtions  in  respedt  of  the 
development  of  force  ;  and,  again,  it  is  more  than  probable 
that  the  nitrogenous  or  plastic  constituents  of  food  may, 
like  the  carbonaceous,  be  oxidised  and  consumed  in  the 
living  body  without  ever  entering  into  the  composition 
of  tissue.  In  these  respedts,  therefore,  their  are  great 
points  of  divergence  from  the  views  of  Liebig. 


Looking,  however,  at  the  proximate  elements  of  food, 
it  may,  perhaps,  best  serve  our  present  purpose  if  we 
inquire  generally  into  the  several  fundtions  of  water, 
albuminoid  compounds,  fatty  substances,  farinaceous  and 
saccharine  matters,  and  mineral  salts. 

1st.  Water  is  unquestionably  of  great  physiological 
value,  for  as  much  as  75  per  cent  of  the  muscular  tissue 
of  the  animal  frame  is  composed  of  it;  and  of  the  20  lbs. 
of  blood  which  an  average-sized  adult  contains  in  his  body, 
about  15^  lbs.  are  water.  It  is  computed,  also,  that  not 
less  than  30  lbs.  of  fluid  ebb  and  flow  daily  from  the 
blood  and  alimentary  canal  by  secretion  and  absorption. 
Bidder,  indeed,  estimates  that  about  28*6  lbs.  of  chyle  and 
lymph  are  carried  daily  by  the  thoracic  dudt  alone  into 
the  circulation — a  quantity  of  fluid  that  amounts  to  about 
one-fifth  of  the  entire  weight  of  the  adult  human  body  ; 
and  then  with  regard  to  the  excretions,  we  find  that  rather 
more  than  1  lb.  of  water  is  exhaled  daily  by  the  breath, 
about  if  lbs.  by  the  skin,  and  not  less  than  2f  lbs.  by  the 
kidneys,  making  altogether  about  5J  lbs.  per  adult  daily. 

These  results  indicate  the  importance  of  water  in  the 
fundtions  of  the  animal  body.  It  serves,  indeed,  to 
dissolve  the  food  and  carry  it  into  the  circulation  ;  to 
effedt  the  distribution  of  it  throughout  the  system  ;  to 
dissolve  effete  matters,  as  the  metamorphosed  constituents 
of  worn-out  tissues,  and  so  convey  them  out  of  the  body; 
to  establish  the  chemical  adtivity  which  is  necessary  for 
nutrition  and  decay;  to  combine  mechanically  with  the 
tissues  and  lubricate  them,  so  that  they  may  perform  their 
fundtions  ;  and  lastly,  to  evaporate  by  the  air-passages 
and  skin,  and  thus  maintain  the  proper  temperature  of 
the  body. 

2nd.  The  second  constituents  of  our  food — viz.,  albu¬ 
minous,  nitrogenous,  or  plastic  matters — were  once,  and 
until  very  recently,  thought  to  have  the  sole  fundtion  of 
constructing  and  repairing  the  muscular  parts  of  the  body  ; 
and  having  so  entered  into  the  composition  of  tissues, 
their  oxidation  and  decay  were  attended  with  manifesta¬ 
tions  of  force  which  were  the  working  powers  of  the 
animal  machine.  “We  see,”  says  Liebig,  “as  an  im¬ 
mediate  effedt  of  the  manifestation  of  mechanical  force, 
that  a  part  of  the  muscular  substance  loses  its  vital 
properties — its  charadter  of  life  ;  that  this  portion  separates 
from  the  living  part,  and  loses  its  capacity  for  growth  and 
its  power  of  resistance.  We  find  that  this  change  of 
properties  is  accompanied  by  the  entrance  of  a  foreign 
body  (oxygen)  into  the  composition  of  the  muscular  fibre  ; 
and  all  experience  proves  that  this  conversion  of  living 
muscular  fibre  into  compounds  destitute  of  vitality  is 
accelerated  or  retarded  according  to  the  amount  of  force 
employed  to  produce  motion.  Nay,  it  may  safely  be 
affirmed  that  they  are  mutually  proportional ;  that  a  rapid 
transformation  of  muscular  fibre,  or,  as  it  may  be  called, 
a  rapid  change  of  matter,  determines  a  greater  amount 
of  mechanical  force ;  and  conversely,  that  a  greater  amount 
of  mechanical  motion  (of  mechanical  force  expended  in 
motion),  determines  a  more  rapid  change  of  matter.”  He 
further  remarks  that  “  the  amount  of  azotised  food 
necessary  to  restore  the  equilibrium  between  waste  and 
supply  is  diredtly  proportional  to  the  amount  of  tissue 
metamorphosed,”  that  “  the  amount  of  living  matter, 
which  in  the  body  loses  the  condition  of  life,  is,  in  equal 
temperatures,  diredtly  proportional  to  the  mechanical 
effects  produced  in  a  given  time.”  That  “the  amount  of 
tissue  metamorphosed  in  a  given  time  may  be  measured 
by  the  quantity  of  nitrogen  in  the  urine;”  and  “  that  the 
sum  of  the  mechanical  effedts  produced  in  two  individuals 
in  the  same  temperature  is  proportional  to  the  amount  of 
nitrogen  in  their  urine  ;  whether  the  mechanical  force  has 
been  employed  in  voluntary  or  involuntary  motions ; 
whether  it  has  been  consumed  by  the  limbs,  or  by  the 
heart  and  other  viscera.” 

These  are  the  generalisations  of  Liebig,  and  they  go  to 
show,  not  only  that  the  dynamical  adtion  of  the  animal 
body  depends  wholly  on  the  transformation  of  muscular 
tissue,  and  may  be  measured  by  the  quantity  of  nitrogen 


*  Ttfe  Cantor  Ledtures,  delivered  before  the  Society  of  Art*. 
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excreted  as  urea ;  but  also  that  no  oxidation  of  nitro¬ 
genous  matter  can  take  place  until  it  has  passed  from  the 
condition  of  food  to  tissue,  and  has  thus  become  organised. 
According  to  this  view,  the  mechanical  force  of  the 
human  machine  is  derived  entirely  from  its  own  com¬ 
bustion,  and  not  from  the  oxidation  of  matters  contained 
in  the  food. 

For  some  time  past  there  have  been  suspicions  that 
this  view  of  the  case  is  not  correal ;  and  the  doubts  of 
physiologists  have  been  strengthened  by  the  circumstance 
that  great  labour  might  be  performed  for  a  short  period 
without  the  use  of  a  nitrogenous  diet ;  and  that  while 
there  was  always  a  relation  between  the  quantity  of  nitro¬ 
gen  in  the  food  and  that  excreted  as  urea,  there  was  no 
such  relation  between  the  dynamical  adtions  of  the  body 
and  the  proportions  of  urea.  Moritz  Troube,  in  fadt, 
asserted  in  1861,  after  a  careful  examination  of  thesubjedt, 
that  all  muscular  force  was  derived  from  the  oxidation  of 
fat  and  hydrocarbons,  and  none  from  the  oxidation  of 
tissue.  Haidenham,  in  1864,  arrived  at  a  similar  con¬ 
clusion  ;  and  Donders  was  likewise  of  opinion  that  tissue 
transformation  would  not  account  for  all  the  force  of  the 
animal  body. 

The  hypothesis  of  Liebig  has  been  further  shaken  by 
the  investigations  of  Dr.  Edward  Smith,  who  has  shown 
that  the  proportions  of  nitrogen  in  the  urine  does  not 
increase  with  exercise,  although  the  amount  of  carbonic 
acid  exhaled  by  the  lungs  does.  But  the  most  convincing 
proof  of  the  fallacy  of  the  hypothesis  was  furnished  in 
1866  by  the  experiments  of  Dr.  A  Fick,  the  Professor  of 
Physiology  at  Zurich,  and  Dr.  J.  Wislicenus,  the  Professor 
of  Chemistry. 

On  the  29th  of  August  of  that  year  they  prepared  them¬ 
selves  for  an  ascent  of  the  Faulhorn,  one  of  the  Bernese 
Alps,  which  rises  6,417  feet  above  the  Lake  of  Brientz. 
For  seventeen  hours  before  the  journey,  they  took  nothing 
in  the  way  of  solid  food  but  cakes  composed  of  starcb,  fat, 
and  sugar  ;  and  on  the  following  morning,  at  half-past 
five  o’clock,  they  began  thq  ascent,  choosing  the  steepest 
of  the  pra&ical  paths  from  the  little  village  of  Iseltwald 
on  the  Lake  of  Brientz.  At  twenty  minutes  past  one  in 
the  afternoon  their  journey  was  accomplished  without 
fatigue,  and  from  that  hour  till  seven  in  the  evening  they 
remained  at  rest  in  the  hotel  at  the  top  of  the  mountain. 
During  the  whole  of  that  time  (a  period  of  thirty-one  hours) 
they  took  no  other  food  but  the  non-nitrogenous  biscuits ; 
but  at  seven  o’clock  they  had  a  plentiful  meal  of  meat,  &c 

The  urine  was  collected  at  three  intervals,  viz. : — 

1st.  From  6  o’clock  p.m.  of  the  29th,  to  5  a.m.  of  the 
30th  ;  and  this  they  called  the  night  urine. 

2nd.  From  5  a.m.  of  the  30th,  to  1.20  p.m. ;  and  this 
they  called  the  work  urine. 

3rd.  From  1.20  p.m.  to  7  p.m.  ;  and  this  they  called 
the  after-work  urine. 

4th.  From  7  p.m  on  the  30th,  to  the  morning  of  the  31st ; 
and  this  they  called  the  night  urine. 

All  these  were  analysed  for  nitrogen,  and  the  results 
were  as  follows  : — - 

Grains  of  Nitrogen  Secreted  by 
- - — — < - . 


The  work  which  they  had  performed  was  estimated 
thus : — Fick  weighed  145*5  lbs;  avoirdupois,  and  Wisli¬ 
cenus  167*5  lbs.  ;  and  as  they  had  ascended  6,417*5  feet, 
it  is  clear  that  Fick  had  raised  933,746  lbs.  one  foot  high 
(145*5  x  6,417*5),  and  Wislicenus  1,074,931  lbs.  (167*5  X 
6,417*5) ;  so  that  for  an  expenditure  of  muscular  tissue, 
represented  in  the  one  case  by  88*6  grains  of  nitrogen, 
and  in  the  other  by  85*6  grains,  the  foregoing  amounts  of 
work  had  been  done.  Now,  as  1  of  nitrogen  represents 
6*4  of  dry  muscular  tissue,  it  is  evident  that  Fick  had 
consumed  567  grains  of  muscle,  and  Wislicenus  547*8 
grains. 

At  the  time  of  the  experiment,  the  thermotic  and 
mechanical  powers  of  these  proportions  of  flesh  were  not 
accurately  known,  but  they  have  been  since  determined 
in  a  very  careful  manner  by  Dr.  Frankland,  who  finds 
that  when  pure  dry  lean  of  beef,  albumen,  and  urea 
are  completely  oxidised  in  a  proper  apparatus,  they 
develope  the  following  amounts  of  heat  and  mechanical 
force!: — 

Lbs.  of  water  Lbs.  lifted 
raised  i°  F.  1  ft.  high. 

10  grains^of  pure  dry  beef. .  13*1  10,083 

,,  ,,  *  ,,  albumen  12*8  9,878 

,,  ,,  ,,  urea  . .  o*6  436 

In  considering  the  mechanical  power  of  muscular  tissue, 
it  must  be  remembered  that  it  is  never  completely 
oxidised  in  the  animal  body,  but  it  is  changed  into  carbonic 
acid,  water,  and  about  one-third  of  its  weight  of  urea,  so 
that  the  potential  energy  of  muscle  is  not  so  great  as  in 
the  preceding  results.  Calculated,  indeed,  according  to 
the  proportions  of  urea  formed,  the  tissues  of  Fick  and 
Wislicenus  were  capable  of  the  following  amounts  of 
physiological  energy : — 

Fick. 

Quantity  of  muscle 


Wislicenus. 
547*8  grs. 


-lbs. 


552,347  ft. -lbs. 

544,386  ft. -lbs. 
1,074,931  ft. -lbs. 


Fick. 


1st. 

Night  urine 

106*7 

103*1 

2nd. 

Work  urine 

-51’1 1 88*6 
37*5  i 

48*3 

3rd. 

After  work  urine 

37‘3 

4th. 

Night  urine 

743 

82*5 

Wislicenus. 


85*6 


consumed  ..  . .  567  o  gis. 

Atumtner.gy:f.funyl  571,706  ft. 

Available  energy,  de- )  in 

during  the  urea. .  j  563,406  it.  Ibs. 

Work  actually  done  . .  933,746  ft. -lbs. 

So  that,  in  the  case  of  Fick,  370,280  ft. -lbs.  of  work,  and 
in  the  other  530,545  ft. -lbs.  are  unaccounted  for.  But 
this  is  not  all,  for  besides  the  mere  labour  of  ascending 
the  mountain,  there  were  the  movements  of  respiration, 
and  the  beating  of  the  heart,  and  other  motor  a&ions,  to 
be  added  to  the  work  actually  done. 

Now  each  beat  of  the  heart  is  estimated  as  equal  to  a 
lift  of  4*6  lbs.  one  foot  high ;  and  it  is  considered  from 
Dondor’s  well-known  investigations  that  the  work  of  an 
inspiration  is  nearly  the  same — viz.,  4*54  lbs.  a  foot  high. 
Fick  says  that  during  the  ascent  his  pulse  beat  at  the 
average  rate  of  1.20  a  minute,  and  his  respirations  were  25. 
The  beating  of  his  heart,  therefore,  during  the  five  and  a 
half  hours  a&ually  taken  in  the  ascent  was  equal  to 
182,556  lbs.  lifted  a  foot  high  ;  and  the  respiration  to 
37,455  lbs.  If  the  internal  labour,  or,  as  it  may  be  called, 
the  opus  vitale  of  Wislicenus  was  in  proportion  to  his 
bodily  weight,  as  compared  with  Fick’s — that  is  as  7  to  6, 
then  the  ascertainable  work  done,  was  to  the  power  of  the 


So  that  not  only  were  they  able  to  perform  the  work 
without  a  nitrogenous  diet,  but  the  quantity  of  nitrogen 
excreted  was  less  during  the  work  than  before  or  after. 
Even  calculated  at  the  hourly  rate  of  excretion,  it  stands 
thus  : — 


During  1st  night  . 

During  time  of  work  . . 
During  rest  after  work  . . 
During  2nd  night  after  work 


Grains  of  Nitrogen 
Hourly  Excreted. 
Fick.  Wislicenus. 

9*72  9*41 

6*33  6*02 

6*17  6*17 

6*94  7*87 


Fick. 

Wislicenus; 

Ft. -lbs. 

Ft. -lbs. 

Work  of  ascending  the  moun-' 
tain . 

933»746 

I.074.93J 

Work  of  circulation . 

182,556 

212,982 

Work  of  respiration . 

37.455 

43,698 

Total  ascertainable  work. . 

1. 153.757 

1,331,611 

Actual  energy  of  the  consumed' 
muscle  . .  , .  . .  . . 

563,466 

544,386 

Energy  unaccounted  for  ..  .. 

590,291 

787,225 

From  which  it  appears  that,  taking  only  the  three  factors 
of  ascertainable  work— viz.,  external  labour,  circulation, 
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and  respiration — and  disregarding  other  unascertainable 
motor  actions  of  the  body,  which  are  estimated  by  many 
as  greater  than  all  the  rest,  the  work  actually  performed 
exceeds  the  energy  of  the  oxidised  muscle  by  more  than 
as  much  again. 

It  may  be  said,  and  truly,  that  these  experiments  of 
Fick  and  Wislicenus  were  of  too  short  a  duration  to  afford 
an  opportunity  of  ascertaining  whether  the  oxidised  muscle 
was  not  afterwards  excreted ;  but  the  recent  researches  of 
Dr.  Parkes  on  the  elimination  of  nitrogen  by  two  healthy 
men  (soldiers)  in  the  prime  of  life,  during  a  period  of 
seventeen  days,  and  under  different  conditions  of  diet  and 
exercise,  have  shown  that,  although  the  results  are  not 
altogether  accordant  with  those  of  Fick  and  Wislicenus, 
yet  the  conclusions  are  certainly  borne  out,  that  a  non- 
nitrogenous  diet  will  sustain  the  body  during  exercise  for 
a  short  time,  and  that  exercise  produces  no  notable 
increase  in  the  nitrogen  of  the  urine.  On  the  contrary, 
the  amount  of  urea  is  actually  less  during  work  than  at  a 
period  of  rest ;  and  he  thinks  that  the  muscle,  instead  of 
oxidising,  and  therefore  losing  its  substance  during  labour, 
actually  appropriates  nitrogen  and  grows — its  exhaustion 
being  dependent,  not  so  much  on  its  decay  as  on  the 
accumulation  of  the  oxidised  products  of  hydrocarbon,  as 
ladtic  acid,  &c.,  in  its  tissue,  which  require  rest  and  time 
for  their  removal.  That  some  decay  of  the  muscle  takes 
place  there  can  be  no  doubt ;  for,  as  Dr.  Parkes  observes, 
“  although  it  is  certain  that  very  severe  exercise  can  be 
performed  on  non-nitrogenous  diet  for  a  short  time,  yet  it 
does  not  follow  that  nitrogen  is  unnecessary.  The  largest 
experience  shows,  not  only  that  nitrogen  must  be  supplied 
if  work  is  to  be  done,  but  that  the  amount  must  augment 
with  the  work.  For  a  short  period  the  well-fed  body 
possesses  sufficient  nitrogen  to  permit  muscular  exertion 
to  go  on  for  some  time  without  a  fresh  supply ;  but  the 
destruction  of  nitrogenous  tissues  in  these  two  men  is 
shown  by  the  way  in  which,  when  nitrogen  was  again 
supplied,  a  large  amount  was  retained  in  the  body  to  com¬ 
pensate  for  previous  deprivation.”  It  would  seem,  too, 
from  the  great  exhaustion  of  the  men  on  the  second  day 
of  a  non-nitrogenous  diet,  that  their  muscles  and  nerves 
were  becoming  structurally  impaired,  and  that  if  the 
experiments  had  been  continued  for  a  third  day  there 
would  have  been  a  large  diminution  in  the  amount  of  work. 
The  work  which  they  actually  performed  on  a  non-nitro¬ 
genous  diet  of  starch  and  butter,  in  the  form  of  biscuits 
and  arrowroot,  was  walking  exercise  of  23*76  miles  the 
first  day,  and  32*78  the  second.  The  first  day’s  work 
occupied,  with  intervals  of  rest,  about  ten  hours  and  three- 
quarters,  and  it  was  done  without  fatigue;  but  the  second 
day’s  work  took  twelve  hours,  and  the  last  thirteen  miles 
were  accomplished  with  great  fatigue.  Calculated 
according  to  Haughton’s  formula  (that  walking  upon  a 
level  surface  is  equal  to  lifting  i-20th  of  the  weight  of  the 
body  through  the  distance  walked),  the  labour  in  the  two 
days  was,  for — 


The  first  day  . . 
The  second  day 


Weighing  with 
clothes  162*4  lbs. 
1,018,676  ft.-lbs. 
1.405.397  .> 


Weighing  with 
clothes  124*2  lbs. 
779,062  ft.-lbs. 
1,074,817  „ 


Total  work..  2,424,073  ,,  1,853,879 


Total  nitrogen  ex-' 
creted  .. 

Equal  to  muscle  oxi¬ 
dised 

The  energy  of  which 
(minus  urea)  is 


529*16  grains.  492*46  grains. 
3,386*92  „  3,15174 

3,267,361  ft.-lbs.  3,040,483  ft.-lbs. 


The  amount  of  nitrogen  excreted  during  the  time  of 
adtual  exercise  was  only  about  half  the  above  ;  and, 
calculated  in  this  way,  it  would  only  account  for  about 
two-thirds  of  the  labour-force.  The  results  therefore 
prove  that  although  the  basis  for  the  calculations  of  Fick 
and  Wislicenus  was  too  narrow  for  accurate  deductions, 
yet  the  mechanical  force  of  the  oxidised  muscle  is  not 


sufficient  to  account  for  external  and  internal  work  ;  and 
the  conclusion  is  that,  in  the  above  experiments,  the 
motive  power  of  the  muscles  was  not  derived  from  their 
own  oxidation  of  non-nitrogenous  matters. 

The  researches  of  Dr.  Edward  Smith  throw  additional 
light  on  the  subject,  for  he  ascertained  that  the  amount  of 
carbonic  acid  exhaled  by  the  lungs  was  in  proportion  to 
the  aCtual  work  performed. 

293  grs.  Per  hour. 
355  ,,  »» 

In  a  sitting  posture .  4gi  ,,  ,, 

When  walking  two  miles  an  hour. .  1,088  ,,  ,, 

When  walking  three  miles  an  hour  1,552  ,,  ,, 

And  when  working  at  the  treadmill  2,926  ,,  ,, 

It  is  highly  probable,  therefore,  that  the  largest  amount 
of  muscular  force  is  derived  from  the  hydrocarbons  of  our 
food  ;  not  that  the  nitrogenous  matters  of  it  may  not  also 
be  a  source  of  power  ;  but  there  is  no  necessity,  as  Liebig 
supposes,  for  their  being  previously  constructed  into 
tissue.  The  experiments  of  Mr.  Savory,  in  faCt,  show 
that  rats  can  live  and  be  in  health  for  weeks  on  a  purely 
nitrogenous  diet,  and  it  is  nearly  certain  that  under  these 
circumstances  the  nitrogenous  matters  are  mostly  oxidised 
without  entering  into  the  composition  of  tissue.  This,  as 
I  have  said,  is  the  main  point  of  divergence  from  the 
hypothesis  of  Liebig ;  and  it  is  further  indicated  by  the 
fad:  that  the  amount  of  nitrogen  excreted  is  not  in  pro¬ 
portion  to  the  work  done,  but  to  the  quantity  of  it  in  the 
food,  even  when  there  is  no  muscular  exertion. 

That  the  chief  functions  of  nitrogenous  matters  is  to 
repair  tissue  there  can  be  no  doubt,  for  animals  kept  on 
a  purely  carbonaceous  diet  quickly  lose  weight,  and  at 
last  die  from  a  disintegration  of  tissue  ;  but  it  is  equally 
certain  that  the  nitrogenous  constituents  of  food  have 
other  offices  to  perform.  A  daily  diet  of  2  lbs.  of  bread 
contains  enough  nitrogen  to  supply  the  mechanical  wants 
of  the  system,  but  it  will  not  maintain  life.  There  is 
required  an  addition  of  animal  food  to  render  it  sufficient 
for  this  purpose  ;  and  indeed  the  instincts  and  habits  of 
the  human  race  show,  beyond  all  question,  that  a  com¬ 
paratively  rich  nitrogenous  diet  is  necessary  for  the  proper 
sustenance  of  life  ;  and  it  is  very  probable  that  it  assists 
the  assimilation  of  the  hydrocarbons.  In  this  way  it  may 
help  in  the  development  of  force  without  itself  contributing 
direCtly  to  it ;  and  this  may  serve  to  explain  the  faCt, 
that  there  is  a  relation  between  the  amount  of  nitrogen 
contained  in  the  food  and  the  labour  value  of  it.  Car¬ 
nivorous  animals  are  not  only  stronger  and  more  capable 
of  prolonged  exertion  than  herbivorous,  but  they  are 
also  fiercer  in  their  disposition,  as  if  force  were  super¬ 
abundant.  The  bears  of  India  and  America,  says  Play¬ 
fair,  which  feed  on  acorns,  are  mild  and  traClable,  while 
those  of  the  polar  regions,  which  consume  flesh,  are  savage 
and  untamable ;  and  taking  instances  of  people — the 
Peruvians  whom  Pizarro  found  in  the  country  at  its  con¬ 
quest,  were  mild  and  inoffensive  in  their  habits,  and  they 
subsisted  chiefly  on  vegetable  food  ;  whilst  their  brethren 
in  Mexico,  when  found  by  Cortes,  were  a  warlike  and 
fierce  race,  and  they  fed  for  the  most  part  on  animal  diet. 
The  miners  of  Chili,  who  work  like  horses,  also  feed  like 
them,  for  Darwin  tells  us  that  their  common  food  consists 
of  bread,  beans,  and  roasted  grain.  The  Hindoo  navvies 
also  who  were  employed  in  making  the  tunnel  of  the 
Bhore  Ghat  Railway,  and  who  had  very  laborious  work  to 
perform,  found  it  impossible  to  sustain  their  health  on  a 
vegetable  diet,  and  being  left  at  liberty  by  their  caste  to 
eat  as  they  pleased,  they  took  the  common  food  of  the 
English  navigators,  and  were  then  able  to  work  as 
vigorously.  Abundant  examples  of  this  description — 
some  of  which  will  be  further  discussed  as  we  proceed, 
may  be  cited  in  proof  of  the  direcft  relation  of  plastic 
food  to  mechanical  work ;  but  there  is  no  proof  that  this 
material  must  first  form  tissue  before  its  dynamical  power 
can  be  elicited. 


During  sleep  it  was  at  the  rate  of. . 
When  lying  down  and  approaching 
sleep . 
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It  is,  however,  a  remarkable  fadt  that  all  forms  of 
nitrogenous  food  have  not  the  same  nutritive  value  ;  the 
glutinous  matters  of  barley  and  wheat,  though  almost 
identical  in  chemical  composition,  have  very  different 
sustaining  powers.  It  is  the  same  with  muscular  flesh 
and  artificially  prepared  fibrin  and  gelatine.  Magendie 
found  that  dogs  fed  solely  for  120  days  on  raw  meat  from 
sheep’s  heads  preserved  their  health  and  vigour  during 
the  whole  of  the  time ;  but  more  than  three  times 
the  amount  of  isolated  fibrin,  with  the  addition  of 
much  gelatine  and  albumen,  were  insufficient  to  pre¬ 
serve  life. 

We  may  conclude,  therefore,  that  although  the  main 
fundtions  of  nitrogenous  matters  are  to  construdt  and  repair 
tissue,  yet  they  have  manifestly  other  duties  to  perform  of 
an  assimilative,  a  respiratory,  and  force-producing  quality 
which  are  far  from  being  understood.  What  do  we  know, 
indeed,  of  the  adlual  modus  operandi  of  the  nitrogenous 
ferments — ptyalin,  pepsin,  pancreatin,  &c.,  which  are 
secreted  so  abundantly  in  the  alimentary  canal ;  or  of 
the  conjugate  nitrogenous  compounds  which  are 
present  in  the  bile  ?  and  how  far  have  we  advanced  in 
interpreting  the  fundtions  of  the  nitrogenous  constituents 
of  tea,  coffee,  mate,  guarana,  cocoa,  &c.,  which  the 
instindts  of  mankind  in  every  part  of  the  globe  have 
evidently  chosen  for  some  physiological  purpose  ?  The 
same  may  be  said  of  the  crystalline  nitrogenous  matters 
of  soup — as  creatin,  creatinin,  inosic  acid,  &c.,  which  can 
hardly  be  regarded  as  foods,  although  they  have  powerful 
sustaining  properties.  But  enough  of  this  for  the  present ; 
and  before  leaving  this  part  of  the  subjedt,  I  would  diredt 
attention  to  the  fadt,  that  nitrogenous  matters  when 
oxidised  in  the  animal  body  never  yield  up  the  whole  of 
their  potential  energy,  for,  by  being  converted  into  urea, 
which  is  the  chief  produdl  of  their  decay,  there  is  at 
least  a  seventh  part  of  their  power  lost  in  the  secretion. 
It  may  be  that  this  is  a  necessity  arising  out  of  the 
circumstance  that  if  they  were  completely  oxidised  in 
the  animal  body  and  converted  into  carbonic  acid,  water, 
and  nitrogen,  the  last-named  gas  would  be  unable  to 
quit  the  system,  because  of  its  insolubility  in  the  animal 
fluids. 

(To  be  continued.) 


LABORATORY  NOTES. 


ALLOY  OF  TUNGSTEN  AND  IRON. 


Sir,-— If  you  think  there  is  aiiy  novelty  in  the  following 
Laboratory  Note,  I  will  thank  you  to  give  it  insertion  in 
the  Chemical  News: — 

At  a  foundry  in  this  city  (Dublin)  it  was  lately  observed 
that  some  masses  of  pig-iron  thrown  into  the  furnace 
could  not  be  brought  to  a  sufficiently  liquid  state  for 
casting;  and  some  small  fragments  of  one  of  these  lumps 
were  brought  to  my  laboratory  by  a  friend,  for  the  purpose 
of  ascertaining  the  cause  of  their  difficult  fusibility. 
They  had  a  metallic  lustre,  a  colour  similar  to  that  of 
grey  pig-iron,  were  brittle,  very  hard,  and  possessed  in 
several  parts  a  vesicular  structure.  Their  specific  gravity 
was  as  high  as  10*125  :  they  were  attracted  by  the  magnet, 
but  in  a  considerably  less  degree  than  pig-iron. 

In  muriatic  acid  they  were  partially  dissolved  with 
evolution  of  hydrogen.  The  solution,  however,  was 
incomplete,  and  there  remained  undissolved  better  than 
half  the  weight  of  the  metal  subjected  to  the  adtion  of  the 
acid. 

A  second  portion  of  this  metallic  material  from  the 
foundry  was  adted  upon  by  aqua  regia,  when  a  yellow 
insoluble  substance  made  its  appearance,  which  was 
found  to  be  tungstic  acid,  as  it  exhibited  the  following 
properties : — 

It  was  insoluble  in  water  or  acids,  and  after  ignition 


acquired  a  straw-yellow  colour ;  but  when  placed  upon 
a  filter  and  washed  with  water,  it  became  white  and  then 
gradually  passed  through  the  filter.  In  water  of  ammonia 
it  readily  dissolved,  and  the  solution,  when  placed  in 
contadt  with  zinc  and  supersaturated  by  muriatic  acid, 
gave  a  white  gelatinous  precipitate,  which  rapidly  acquired 
a  blue  colour. 

A  drop  of  the  ammoniacal  solution  dried  on  a  platinum 
wire,  and  fused  in  the  reducing  flame  of  a  blowpipe  with 
salt  of  phosphorus,  gave  a  blue  bead,  and  then,  when 
heated  in  same  flame  with  a  minute  particle  of  green 
vitriol,  became  blood-red. 

From  these  experiments  it  appeared  that  the  heavy 
metal  from  the  foundry  was  an  alloy  including  a  con¬ 
siderable  quantity  of  tungsten. 

A  number  of  experiments  were  now  made  for  the  purpose 
of  determining  its  exadt  composition,  and  the  following 
final  results  were  obtained  : — 


Tungsten  . 38*23 

Iron  . 6177 


100*00 

Numbers  which  correspond  pretty  accurately  with  the 
formula  FenW2.  Of  the  61*77  grains  of  iron,  41*46  are  taken 
up  by  hydrochloric  acid.  The  residue,  amounting  to  20*3  1 
grains,  had  to  be  removed  by  fluxing  the  undissolved 
portion  of  the  alloy  with  a  mixture  of  nitre,  carbonate  of 
soda,  and  common  salt,  by  which  the  iron  was  oxidised 
and  the  tungsten  converted  into  tuingstic  acid. — I  am,  &c., 

J.  A. 

Dublin, 

Odtober  3,  1868. 


CORRESPONDENCE. 


WANKLYN  Sc  CHAPMAN’S  “WATER 
ANALYSIS.’’ 


To  the  Editor  of  the  Chemical  News. 

Sir, — You  will  allow  me  in  justice  to  myself  and  to 
Messrs.  Wanklyn  and  Chapman,  who  have  brought  my 
name  forward  in  support  of  some  of  their  statements  con- 
nedted  with  the  “  Ammonia  Process,”  to  point  out  exadtly 
in  what  my  testimony  consists. 

The  Chemical  News  of  November  29,  1867,  contains  a 
letter  of  mine,  wherein  I  drew  attention  to  the  advisability 
of  representing  in  degrees  of  “organic  nitrogen”  the 
ammonia  evolved  from  natural  waters  when  submitted  to 
the  successive  adtion  of  sodic  carbonate  and  potassic 
permanganate.  As  illustrations  of  my  scheme,  I  gave 
analyses  of  three  waters  made  by  the  “  Ammonia  Process.” 

At  the  close  of  the  letter  I  said — 

“  Water  No.  1  confirms  Professor  Wanklyn’s  statement 
in  the  Laboratory  (No.  26,  page  442),  with  reference  to 
the  stability  of  albumenoid  matter  in  the  presence  of  a 
boiling  solution  of  sodic  carbonate  of  the  strength  used 
by  himself  and  colleagues  in  their  process.” 

The  water  in  question  did  not  give  any  ammonia  when 
a  litre  was  distilled  with  carefully  purified  sodic  carbonate, 
though  it  yielded  an  appreciable  quantity  after  the  addition 
of  the  permanganate.  This  experiment  shows  that  some 
waters,  although  they  do  not  give  ammonia  by  distillation 
with  sodic  carbonate,  yet  contain  a  nitrogenous  substance 
of  greater  or  less  complexity,  capable  of  being  totally  or 
in  part  converted  into  ammonia  by  potassic  permanganate. 
This  substance,  whatever  it  may  be,  has  been  called  albu¬ 
menoid  matter,  for  want  I  take  it  of  a  more  exadt  definition. 

So  far,  then,  as  regards  natural  waters,  my  experience 
accords  with  that  of  the  authors’  in  the  one  particular  I 
have  mentioned.  To  turn  to  another  part  of  the  subjedt, 
viz.,  the  stability  of  albumen  proper  (white  of  egg)  when 
distilled  with  sodic  carbonate,  test  experiments  gave  me 
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anomalous  results,  equal  weights  of  different  samples 
yielding  unequal  weights  of  ammonia.  An  observation 
led  me  to  infer  that  white  of  egg  contains,  perhaps, 
traces  of  some  ammonia  salt  or  derivative  variable  in 
amount  in  different  specimens,  and  that  it  is  to  the 
presence  of  such  salt  that  the  traces  of  ammonia  found  in  the 
distillate  are  to  be  ascribed.  Again,  the  small  quantity 
of  ammonia  evolved  by  the  soda  treatment  from  large 
quantities  of  albumen,  taken  in  conjunction  with  the  fad 
that  after  awhile  the  evolution  ceases,  point  rather  to  the 
same  conclusion. 

As  an  impartial  observer  I  consider  the  choice  of  the 
words  “Albumenoid  Matter,”  by  the  authors  unfortunate; 
had  they  hit  upon  some  other  term,  they  would  in  all 
probability  have  been  spared  the  refutation  of  much  of 
that  criticism,  based  on  the  assumption  that  albumen 
and  albumenoid  matter  are  necessarily  synonymous 
expressions.— I  am,  &c., 

Philip  Holland. 

Chorley,  October  3,  1868. 


A  QUESTION  IN  THERMOTICS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Would  you  oblige  me  by  explaining  the  following 
point  ? — 

The  total  quantity  of  heat  required  to  convert  1  gramme 
of  water  at  o°  C.  into  steam  at  ioo°  C.  is 

(100-5  +  536-5)  -  637  heat  units ; 
according  to  Regnault’s  formula, 

C  =*  *305. t  +  606-5, 

the  quantity  is 

30-5  +  606-5  =  637. 

But  the  quantity  of  heat,  latent  and  sensible,  in  1  gramme 
of  steam  at  ioo°  C.  is  less  than  637  units  ;  for  since  the 
specific  heat  of  steam  is  -4805,  the  quantity  of  sensible 
beat  in  1  gramme  of  it  at  ioo0  C.  is 

•4805  x  100  =  48-05  ; 

and  the  quantity  of  latent  heat  in  it  is  536-5. 

Hence  the  total  quantity  of  heat  in  1  gramme  of  steam 
at  ioo°  C.  is 

48-05  +  536-5  =  584*55- 

Consequently  it  appears  to  me  that,  while  637  heat  units 
have  to  be  added  to  1  gramme  of  water  at  o°  in  order  to 
convert  it  into  steam  at  103°,  only  584-55  heat  units  have 
to  be  removed  from  the  steam  to  get  it  into  water  at  o°. — 
I  am,  &c. 

Volta. 


MISCELLANEOUS. 


To  Detedb  the  Presence  of  Atmospheric  Air  in 
Coal  Gas. — Dr.  T.  Werner,  at  Breslau,  recommends  for 
this  purpose  the  use  of  the  following  substances: — Ten 
parts  by  weight  of  anhydrous  sulphate  of  protoxide  of 
manganese  are  put  into  a  two-necked  Woulf  bottle,  and 
then  therein  dissolved  in  twenty  parts  of  warm  water. 
To  this  mixture  is  immediately  added  a  solution  of  ten 
parts  by  weight  of  tartrate  of  potassa  and  soda  (Rochelle 
salt),  dissolved  in  sixty  parts  of  water;  the  thorough 
mixing  of  the  fluids  is  promoted  by  well  shaking  of  the 
bottle,  after  this  there  is  added  a  quantity  of  a  solution  of 
caustic  potash  sufficient  to  render  the  fluid  quite  clear ; 
immediately  after  this  the  corks,  perforated  of  course  and 
fitted  with  very  tightly  fitting  glass  tubes,  are  placed  in 
the  necks  of  the  bottle,  which  should  be  entirely  filled  with 
the  mixed  fluid  just  alluded  to.  One  of  the  glass  tubes — the 
inlet  tube  for  the  gas  to  be  tested — should  just  dip  a  little 
under  the  upper  level  of  the  fluid  ;  the  outlet  tube,  on  the 
other  hand,  should  only  reach  half  way  the  perforation  of 
the  cork.  A  very  slow  current  of  gas  is  now  made  to  pass 


through  the  fluid,  and  kept  going  for  at  least  quarter  and 
at  most  one  full  hour.  In  case  the  gas  is  quite  free  from 
atmospheric  air,  the  fluid  in  the  bottle  will  remain  quite 
clear  ;  if  traces  even  of  air  are  present,  a  faint  colouration 
of  the  liquid  will  soon  become  apparent ;  with  a  larger 
proportion  of  air  present  in  the  gas  the  fluid  will  soon  be 
rendered  first  light  brown  coloured,  and  afterwards 
intensely  black.  Since  these  changes  of  colour  are  due 
to  the  oxidation  of  the  salt  of  manganese,  it  is  evident 
that  every  care  must  be  taken  to  avoid  the  presence  or 
access  of  accidental  air ;  the  fluid  in  the  Woulf  bottle 
should  reach  the  cork.  It  is  best  to  cool  the  bottle  during 
the  experiment  with  ice,  if  at  hand,  otherwise  with  very 
cold  water;  the  current  of  gas  must  be  slow. — Pharma - 
ceutische  Zeitschrift  fur  Russland,  1868,  No.  7. 
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Comptes  Rendus. 

July  6,  1868. 

De  la  Rive,  “  On  the  cause  of  the  Intensity  of  the  Magnetic  Rota¬ 
tory  Power  of  Thallic  Alcohol.”  J.  Jamin,  “  On  a  Thermo-rheometer.” 
Leaute  and  Denoyel,  “  On  a  Lamp  for  Submarine  Operations,  fed  by 
Oxygen,  without  Communication  from  the  External  Atmosphere.” 
G.  Lechartier,  “A  Reproduction  of  Pyroxenes  and  Peridots.” 
Rosenstiehl,  “  On  a  new  Alkaloid,  Isomeric  with  Toluidine,  con¬ 
tained  in  Commercial  Aniline.”  Schutzenberger,  “  Researches  on 
the  Adtion  of  Hypochlorous  Acid  Gas  on  a  Mixture  of  Iodine  and 
Acetic  Anhydride.”  (Continuation.)  C.  Husson,  “On  the  Adtion  of 
Iodine  on  Arseniuretted  and  Antimoniuretted  Hydrogen. 

July  13,  1868. 

C.  Friedel,  “  On  Iodide  of  Silicium  and  on  Siliciiodoform.” 

Bulletin  de  VAcademie  Royale  de  Belgique.  (Classes  des  Sciences.) 

June  6,  1868. 

L.  de  Koninck  and  Stas,  “  Report  on  L.  Henry’s  Researches  on 
the  Sulphocyanides  of  Organic  Radicles.”  L.  Henry,  “  Researches 
on  the  Sulphocyanides  of  Organic  Radicles  :  Adtion  of  the  Hydracids 
of  the  Halogens  on  the  Sulphocyanides  of  Monatomic  Alcohol- 
radicles. 

Annalen  dev  Chemie  und  Pharmacic. 

July,  1868. 

R.  Fittig  and  J.  Storer,  “  Researches  on  Mesitylene.  (Second 
Memoir.)  On  some  new  Substitution  Produdts  of  Mesitylene.” 
R.  Fittig,  “On  Pseudocumol  and  some  of  its  Derivatives.”  R.  Fittig, 
W.  Ahrens,  and  L.  Mattheides,  “  On  the  Xylol  of  Coal  Tar,  and  on 
the  Synthesis  of  Methyl-toluol  (Dimethyl-benzol).  R.  Fittig,  “  Note 
on  the  Brominated  Substitution  Produdts  of  Toluol.”  R.  Fittig  and 
W.  H.  Breuckner,  “  Researches  on  Mesitylene.  (Third  Memoir.) 
On  the  Derivatives  of  Mesitylenic  Acid.”  L.  Glutz,  “  On  Oxysulpho- 
benzide  and  some  of  its  Derivatives.”  F.  Gauhe,  “  On  Diamido- 
benzol.”  H.  Kolbe  and  F.  Gauhe,  “  On  Nitro-oxyphenylsulphuric 
Acid  and  Dichloroxyphenylsulphuric  Acid.”  K.  Kraut,  “  On  Cin¬ 
namic  Acid  and  its  Isomer  Atropic  Acid.  (First  Memoir.)” 
A.  Claus,  “  On  the  Decomposition  of  Grape  Sugar  in  Alkaline 
Solutions  by  Oxide  of  Copper  :  Formation  of  Oxymalonic  Acid 
(Tartronic  Acid).”  L.  Carius,  “  On  Propylphycite,  and  on  Claus’s 
Experiments  with  the  same.” 

Annales  de  Chimie  et  de  Physique. 

July,  1868. 

L.  Cailletet,  “  On  the  Influence  of  Coloured  Light  on  the  Decom¬ 
position  of  Carbonic  Acid  by  Plants.”  E.  Filhol,  “  On  Chlorophyll.” 
J.  Kolb,  “  Researches  on  Bleaching  Fabrics.” 

Kunst-  und  Gewerbeblatt. 

April,  1868. 

N.  Stange  and  A.  Spakowsky,  “  An  Improved  Apparatus  for  Burn¬ 
ing  Petroleum  and  other  Fluid  Hydrocarbons  in  the  Form  of  Spray. 
C.  Stolzel,  “A  Method  of  Coating  Iron  and  Steel  with  Copper.” 

May,  1868. 

S.  Merz,  “  Researches  on  the  Optical  Properties  of  Flint  Glass. 
BUttger,  “  On  a  Fluid  for  Coating  Copper,  Brass,  and  German  gilver 
&c.,  with  Platinum.  On  a  Method  of  Preparing  Zinc  to  receive  a 
Coat  of  Paint." 

Journal  des  Fabricants  de  Papier. 

May  15,  1868. 

“  On  the  Manufacture  of  Filter  Paper.” 

July  20, 1868. 

Sidot,  “  Researches  on  the  Magnetic  Polarity  of  Artificially-prepared 
Iron  Pyrites,  and  of  the  Corresponding  Oxide.”  P.  Schutzenberger. 
*  On  the  Colouring  Matters  of  Persian  Berries.” 
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Monatsbcricht  tier  Koniglich  Preussischen  Akademie  der  IVissen- 

schaften  zu  Berlin. 

April,  1868. 

G.  Vom  Rath,  “  On  a  new  Crystalline  Modification  of  Silicic  Acid.” 
Rammelsbero,  “  On  the  Constitution  of  the  Periodates.”  A.  W. 
Hofmann,  “  On  Menaphthylamine.” 

Poggendorff’s  Annalen  der  Physik. 

June  g,  1868. 

T.  Petersen,  “Analyses  of  Minerals  from  Wittichen,  Baden.” 
H.  Vogel,  “  A  new  Photometer  for  Determining  the  Chemical  Aftion 
of  Light.” 

Bulletin  de  la  Socie.te  Chimique  de  Paris. 

July,  1868. 

Berthelot,  “  Note  on  an  Error  in  the  Author  and  Jungfleisch’s 
Researches  on  Perchlorinated  Benzine,  Perchlorinated  Naphthaline, 
and  Julin’s  Chloride  of  Carbon.”  E.  Bourgoin,  “  On  the  Elec¬ 
trolysis  of  Oxalic  Acid.”  J.  Joffre,  “  An  Analysis  of  some  Bituminous 
Schists  from  Scotland.”  P.  Audouin,  “A  Process  for  Extrafting 
Ammonia  from  Gas  Liquor.” 

Journal  fiir  Praktische  Chemie. 

No.  12.  1868. 

J.  L.  W.  Thudicum,  “Chemical  Researches  on  the  Colouring 
Matters  of  Bile.”  E.  Calberla,  “  Contributions  to  the  Elementary 
Analysis  of  Nitrogenous  Substances.” 

July,  1868. 

H.  Salkowski,  “  On  some  new  Arsenates,  and  on  a  new  Method  of 
Estimating  Bismuth.”  H.  Zschiesche,  “  On  the  Atomic  Weight  of 
Lanthanum.”  G.  Werther,  “  Remarks  on  the  Isomorphism  of 
Potassium,  Thallium,  Caesium,  and  Rubidium.”  R.  Hermann,  “On 
Granatinc  and  Achtaragdite,  two  new  Minerals  from  Siberia.” 
G.  Leuchs,  “  On  the  Presence  of  Iodine  and  Soluble  Salts  in  the 
Dust  of  the  Gases  evolved  from  Blast  Furnaces.”  E.  Richters,  “  Re¬ 
searches  on  the  Causes  of  the  Refraftory  Qualities  of  Clay.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

24x8.  J.  Heaton,  Langley  Mills,  Derbyshire,  “  Improvements  in 
the  produftion  of  steel  and  other  compounds  of  iron  and  carbon  re¬ 
sembling  steel. — Petition  recorded  July  31,  1868. 

2725.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  “  Improvements  in  the 
preparation  of  a  blue  colour  from  aniline.” — A  communication  from 
P.  P.  Zweifel,  Paris. — September  4,  1868. 

NOTICES  TO  PROCEED. 

1432.  J.  Heaton,  Langley  Mills,  Derbyshire,  “  Improvements  in 
reverberatory  and  other  furnaces. — Petition  recorded  May  2,  1868. 

1470.  D.  R.  Macgregor,  and  P.  Taysen,  Leith,  Edinburgh,  “  Im¬ 
provements  in  the  manufafture  of  paint  for  the  protection  of  iron  and 
other  metals  from  the  destructive  influence  of  sea  water,  and  for  the 
prevention  of  fouling.” — A  communication  from  H.  W.  Matzen, 
Sonderborg,  Schleswig. — May  5,  1868. 

R.  Moore,  Glasgow,  N.B.,  “Improvements  in  the  manufafture  or 
treatment  of  crushed  sugar.”— A  communication  from  C.  Spreckles, 
San  Francisco,  California. — May  11,1868. 

1579.  J.  E.  Piper,  Wilson  Street,  Finsbury,  Middlesex,  “A  new  or 
improved  oil  for  lubricating  machinery.” — May  14,  1868. 

1602.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “An 
improved  mode  of  embalming  or  preserving  dead  bodies.” — A  com¬ 
munication  from  C.  A.  Seeley,  C.  L  Eames,  W.  R.  C.  Clark,  and  M. 
L.  Booth,  New  York,  U.S.A. — May  15, 1868, 

1617.  W.  E.  Gedge,  Wellington  Street,  Strand,  Middlesex,  “  An 
improved  process  for  extrafting  or  removing  wool  and  hair  from  hides 
or  skins.” — A  communication  from  P.  Clerin,  Faubourg  St.  Martin, 
Paris. — May  16,  1868. 

1980.  C.  Hengst  and  H.  Watson,  Fulham,  Middlesex,  “  An  improved 
mode  of,  and  means  for,  manufacturing  gas  for  lighting  and  heating 
purposes. — June  18,  1868. 


NOTES  AND  QUERIES. 


Fireproof  Dresses.— In  answer  to  Mr.  Philip  Sankey’s  inquiry  in 
your  number  of  September  ixth,  he  may  receive  full  particulars  of  a 
satisfactory  process  on  writing  to,  or  calling  on,  J.  Versmann,  26,  Alfred 
Street,  Bow,  London,  E. 

Adulterated  Honey. — According  to  a  short  notice  in  No.  34  of  the 
Deutsche  Industrie  Zeitung ,  there  are  at  present  in  Germany  itinerant 
dealers  in  so-called  Swiss  land-honey.  This  substance  finds  a  large 
number  of  purchasers,  on  account  of  its  fine  taste  and  beautiful  appear¬ 
ance,  while,  instead  of  being  real  honey,  it  is  simply  starch  converted 
into  sugar  by  means  of  sulphuric  acid.  It  may  be  detefted  by  means  of 
the  presence  of  sulphuric  acid  therein — viz.,  in  the  shape  of  sulphate 
of  lime  or  gypsum  ;  its  use,  of  course,  is  perfectly  harmless,  but  it  is 
not  honey,  nor  does  it  contain  any  at  all.— Chemicus. 


Bleaching  and  Dyeing  Cotton. — On  referring  to  several  works 
on  bleaching  and  dyeing  cotton,  I  do  not  find  any  suitable — i.e.,  on  the 
large-scale — practicable  method  recorded  for  bleaching  cotton  in  the 
cop  ;  it  has  been  tried,  but  with  no  good  result.  As  to  the  “  fast  ”  green 
dye,  excepting  the  Chinese  green,  lo-kao,  and  chrome  green,  all  green 
dyes  are  compounded  from  blue  and  yellow.  It  would  take  far  too 
much  space  to  enter  into  detailed  accounts  of  the  various  receipts  for 
these  dyes,  but  your  correspondent  may  be  referred  to  the  following 
works  : — “  A  Dictionary  of  Calico  Printing  and  Dyeing,”  by  Charles 
O’Neill.  London  and  Manchester:  Simpkin  and  Marshall,  and  A. 
Ireland.  1862. — Johannes  Rudolf  Wagner,  “  Hand  und  Lehrbuch  der 
Technologies’  5  vols.  Leipzig,  1862.  (Vol.  4  contains  the  required 
information)—"  On  Lo-kao,  or  Chinese  Green,”  several  small  pamphlets 
have  been  published— viz.,  by  Roudot  and  Persoz,  Paris,  1858  ;  Lufler, 
Das  China  grim  Weimar,  1861. — “A  Practical  Treatise  on  Dyeing 
and  Calico  Printing.”  New  York:  Harper,  Brothers,  1859. — Lastly,  I 
may  quote  the  yet  sound  and  highly  classical  work  on  this  subjeft  by 
J.  Persoz,  “  Traite  Theorique  et  Pratique  de  lTmpression  des  Tissus.” 
Paris  :  Viftor  Masson,  184  ;  64  vols.,  and  (large  quarto  atlas  with  plates. 
Perhaps  there  is  a  second  and  more  recent  edition. — A. 

Technological  Analysis  of  Water.— The  soap-test,  though  it 
shows  the  value  of  waters  for  domestic  and  for  certain  manufacturing 
purposes,  throws  very  little  light  upon  their  adaptability  to  the  purposes 
of  dyer  and  printer.  Two  samples  of  water  of'  the  same  degree  of 
hardness  may  have  very  different  aftions  upon  colouring  matters, 
according  as  the  hardness  of  the  one  depends  upon  lime,  and  that  of 
the  other  upon  a  salt  of  alumina  or  of  iron.  Having  been  obliged  to 
make  very  numerous  and  rapid  examinations  of  river  waters  con¬ 
taminated  with  manufacturing  refuse,  I  have  found  great  advantage  in 
employing  an  extraft  of  logwood — a  reagent  readily  and  distinctly 
affefted  by  the  various  impurities  likely  to  be  present.  I  prepare  the 
extraft  as  follows  :— Distilled  water  is  digested  upon  an  excess  of  rasped 
logwood  in  a  stoppered  vessel  for  twenty-four  hours,  when  the  cleai 
liquid  is  decanted  off  for  use.  4  ozs.  of  distilled  water  are  then  put  in 
a  phial  of  clear  white  glass,  and  100  gr.  measures  of  the  logwood 
extraft  added.  This  dilute  liquor  is  of  a  clear  reddish  amber  colour, 
and  serves  as  a  standard  for  comparison.  4  ozs.  of  the  sample  of  water 
in  question  are  then  poured  into  a  phial  exactly  similar  to  the  above, 
and  the  same  quantity  of  logwood  extraft  is  added.  If  the  water  con¬ 
tain  a  soluble  chloride,  the  colour  given  will  be  yellower  than  in  the 
case  of  distilled  water.  Gypsum,  or  an  alkaline  sulphate,  will  produce 
a  yellow,  bordering  on  olive  ;  alkalies,  hydrated  or  carbonated,  will 
give  a  brownish  red  ;  salts  of  alumina,  a  maroon  passing  into  plum- 
colour  ;  free  acids,  a  cherry  ;  and  salts  of  iron  and  chromates  a  black- 
brown.  Even  the  quantities  of  these  impurities  maybe  approximately 
determined  by  preparing  solutions  containing  known  quantities  of  the 
various  salts  above-mentioned,  and  comparing  their  action  upon  the 
logwood  extraft  with  that  of  the  sample  in  question.  Waters  holding 
solid  matter  in  suspension  must,  of  course,  be  previously  purified  by 
subsidence  and  filtration. — W. 


TO  CORRESPONDENTS. 


J.  A.  Wanklyn — E.  T.  Chapman. — Surely  these  pertinacious  gentle¬ 
men  must  see  the  absurdity  of  expecting  an  Editor  to  insert  a  series  of 
letters  in  reply  to  a  review.  We  must  of  course  decline  to  print  a 
second,  and  we  do  so  with  the  less  regret  because  we  do  not  perceive 
that  the  letter  in  question  adds  anything  to  the  real  history  of  the  case. 
In  coming  to  this  decision,  we  have  been  influenced  neither  by  the 
insulting  remarks  in  the  letter  which  accompanied  the  communica¬ 
tion,  nor  by  apprehension  of  the  dreadful  consequences  which  are  to 
follow  this  refusal.  The  answers  which  our  correspondents  make  to 
our  strictures  appear  to  us  to  be  nothing  but  verbal  quibbles,  and  are 
entirely  unsatisfactory. 

A.  H.  Smith. — No  good  would  be  gained  by  publishing  your  remarks 
on  the  process.  If  you  read  the  review  you  will  see  that  our  opinions 
are  about  as  favourable  as  your  own. 

Fair  Play. — Read  the  review  again  and  you  will  see  that  it  is  a 
remarkably  favourable  one.  Then  read  the  book  and  you  will  be  able 
to  judge  how  lenient  we  have  been  to  its  many  faults. 

Carbon. — To  answer  your  question  would  fill  a  number.  The  records 
of  the  patent  office  will  supply  you  with  almost  any  number  of 
apparatus  for  the  manufafture.  There  is  a  good  demand  for  bisulphide 
of  carbon,  but  the  price  is  so  low  as  to  be  barely  remnuei’ative  unless 
other  manufactures  are  united  with  it. 

E.  A'.— The  most  philosophical  work  which  has  yet  appeared  on  the 
subjeft  is  Professor  Wurtz’s  “Introduction  to  Chemical  Philosophy,’ 
published  at  our  office. 

A  Novice. — Sulphate  of  silver  may  be  made  by  mixing  together  hot 
strong  solutions  of  sulphate  of  soda  and  nitrate  of  silver.  The  sulphate 
of  silver  precipitates  in  brilliantly  white  crystals.  Another  way  to 
prepare  sulphate  of  silver  is  to  dissolve  silver  in  hot  sulphuric  acid. 
The  resulting  salt  must  be  purified  by  washing  and  crystallisation. 

Communications  have  been  received  from  Messrs.  Wanklyn  and 
Chapman;  Dr.  Apjohn;  Dugald  Campbell;  P.  Holland  (with  en¬ 
closure);  W.  J.  Bush  (with  enclosure);  W.  Little  (with  enclosure); 
T.  N.  Hutchinson  ;  A.  IT.  Smith  ;  P.  LeNeve  Foster  ;  M.  G.  Meinhard ; 
W.  B.  Giles;  A.  W.  Wilson;  W.  W.  Roberts;  D.  Forbes,  F.R.S.  ; 
J.  Spiller ;  Dix  R.  Angus  Smith,  F.R.S. ;  G.  F.  Rodwell ;  D.  Faulkner  ; 
Dr.  Wood  (with  enclosure) ;  R.  Richter  ;  A.  Vacher  (with  enclosure) ; 
H.  D.  Turner;  T.  Watts ;  C.  Becker ;  Dr.  Bingley  (with  enclosure); 
J.  C.  Wilson  ;  Mottershead  and  Co.  (with  enclosure) ;  and  J.  Hulle 
(with  enclosure). 

Errata. — In  Mr.  Holland’s  letter  in  our  last  number.  The  words 
holders  and  bars  (lines  9  and  32)  should  be  singular  instead  of  plural. 
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ON  THE  COLOURED  REACTIONS  OF  ANILINE, 
TOLUIDINE,  AND  PSEUDO-TOLUIDINE. 

By  M.  ROSENSTIEHL. 

The  alkaloids  used  in  the  examination  of  these  reactions 
were  prepared  with  salts  whose  purity  had  been  proved  by 
the  constancy — first,  of  the  reactions,  and  secondly,  of  the 
solubilities,  after  fresh  crystallisations.  Since  the  first 
introduction  of  aniline  into  commerce,  a  large  number  of 
highly  sensitive  reactions  have  been  made  known,  which 
were  believed  to  be  characteristic  of  this  base  ;  but  the 
faCt  of  the  presence  of  pseudo-toluidine  in  this  commercial 
product  throws  some  doubt  Upon,  the  worth  of  this  means 
of  analysis.  By  subjecting  these  reactions  to  a  Vigorous 
revision,  I  have  discovered  that  there  exists  only  one  really 
characteristic  of  aniline — viz.,  that  discovered  by  Runge  ; 
this  has  bfeeil  accused  of  being  very  variable,  but  a  slight 
modification  will  not  oniy  render  it  much  more  certain, 
but  also  greatly  increase  its  sensibility,  if  a  few  drops  of  a 
solution  of  chloride  of  lime  be  added  to  aniline  suspended 
in  water,  the  intense  blue  colour  first  developed  will 
quickly  change  to  brown.  In  the  presence  of  homologous 
alkaloids,  the  blue  colour  becomes  gradually  less  apparent, 
disappearing  before  the  brown  products  yielded  by  the 
toluidine ;  if,  however,  a  little  ether  be  added,  and  the 
mixture  carefully  stirred,  all  the  brown  matter  will  be 
retained  by  that  solvent,  and  the  water  will  assume 
a  pure  blue  colour.  Should  the  discovery  of  traces 
of  aniline  in  a  mixture  (toluidine,  for  instance)  be  desired 
by  this  process,  about  1  gramme  of  the  alkaloid  must  be 
dissolved  in  10  cubic  centimetres  of  ether,  an  equal 
volume  of  water  must  then  be  added,  and  into  this  mix¬ 
ture  a  solution  of  chloride  of  lime,  ro55  in  density,  is 
gradually  dropped,  carefully  stirring  after  each  addition. 
When  only  very  small  quantities  of  aniline  are  present  the 
Water  gradually  assumes  a  blue  tint ;  and  it  is  important  to 
exhaust  the  aCtion  of  the  chloride  of  lime  without  intro¬ 
ducing  ait  excess  of  the  reagent.  According  to  experi¬ 
ments  made  in  conjunction  with  M.  Clemm,  it  appears 
that  5  cubic  centimetres  of  chloride  of  lime,  i’055  in 
density,  are  requisite  for  1  gramme  of  alkaloid.  The 
quantity  of  aniline  contained  in  a  mixture  may  be  ascer¬ 
tained  up  to  a  certain  point  by  working  comparatively 
with  a  standard.  By  this  approximative  method,  !  dis¬ 
covered  the  presence  of  2  per  cent  of  aniline  in  M. 
Coupier’s  toluidine.  In  the  above  experiment  pseudo- 
toluidine  may  be  substituted  for  aniline,  in  which  case  the 
water  turns  yellow,  while  the  ether  is  simultaneously 
charged  with  a  slightly  coloured  base,  whose  salts  are  of 
a  fine  violet  red.  If  this  etherised  film  be  decanted  and 
stirred  in  slightly  acidulated  water  the  liquid  will  assume 
a  tint  comparable  in  beauty  and  intensity  to  that  of  a 
permanganate  solution.  This  reaction  is  very  sensitive, 
allows  pseudo-toluidine  to  be  discovered  in  the  presence 
of  the  other  two  alkaloids,  and  would  be  still  more  clearly 
perceptible  if  the  quantity  of  the  former  mingled  with  these 
latter  were  not  so  small.  The  reactions  given  by  tolui¬ 
dine  with  chloride  of  lime  are  negative  only. 

Most  of  the  other  reactions  proposed  for  aniline  rest 
upon  its  transformation,  by  means  of  sundry  oxidising 
agents,  into  Perkin’s  purple,  which  is  well  known  to  be 
transmutable  by  the  aid 'of  acids  into  blue,  green,  and 
even  yellow  ;  these  colours  may  be  considered  as  corre¬ 
sponding  with  polyacid  salts  of  mauveine.  The  blue 
colour  being  much  the  most  intense,  it  is  that  which  we 
should  endeavour  to  induce,  if  the  discovery  of  small 
quantities  of  colouring  matter  be  desired ;  the  above  colour 


may  be  instantly  obtained  by  means  of  dihydrated  sulphu¬ 
ric  acid,  in  which  medium  it  is  very  stable,  provided  the 
concentration  of  the  acid  remain  unchanged) 

All  bodies  which  liberate  chlorine  or  oxygen  in  the 
presence  of  sulphuric  acid  yield  highly  intense  blue  shades 
in  connection  with  aniline  and  pseudo-toluidine  ;  such  are 
the  chromates,  oxygenated  compounds  of  chlorine  and 
manganese,  binoxide  of  lead,  chlorine,  oxygen  evolved 
at  the  positive  pole  of  the  pile,  and  an  admixture  of  nitric 
and  chlorhydric  acids.  Toluidine  yields  no  colour  with 
either  of  these  reagents.  Until  now  no  means  were  known 
of  discovering  this  base  ;  but  if  the  reagent  be  changed, 
and  nitric  acid  employed  as  an  oxidising  body,  the  actions 
are  exactly  reversed.  When  working  in  the  cold,  aniline 
and  pseudo-toluidine  give  no  colour,  while  toluidine  yields 
a  pure  intense  blue.  This  reaction  is  very  delicate,  and 
requires  exactly  the  conditions  described  ;  dissolve  the 
toluidine  in  dihydrated  sulphuric  acid,  let  it  cool,  pour 
several  cubic  centimetres  of  this  solution  into  a  thoroughly 
dry  tube,  and  add  a  drop  of  nitric  acid  ;  the  colour  is  pro¬ 
duced  in  a  second,  lasts  about  a  minute,  and  then  changes 
to  violet  and  red.  This  reaction  offers  the  double  advan¬ 
tage  of  allowing  the  discovery  of  small  qnantities  of 
nitrates  in  the  presence  of  chlorides  and  chlorates,  and 
also  of  recognising  small  quantities  of  toluidine  in  a  mix¬ 
ture,  as,  for  instance,  in  commercial  aniline;  but  then 
the  colour  produced  is  no  longer  blue,  but  varies  from 
blood-red  to  blue-violet, passing  through  all  the  intermediate 
shades  according  to  the  proportion  of  toluidine;  it  is 
therefore  important,  in  order  to  avoid  error,  to  employ 
products  exempt  from  chlorine.  It  is  really  surprising 
how  little  chlorine  will  suffice  to  turn  aniline  blue  in  the 
presence  of  nitric  acid,  and  the  colour,  at  first  feeble, 
augments  in  intensity.  This  remarkable  faCt  is  easily 
understood,  on  reflecting  that  in  the  presence  of  nitric 
and  sulphuric  acids,  of  the  concentration  indicated,  the 
chlorine  must  necessarily  be  indefinitely  regenerated,  and 
that  by  the  same  rule  its  aCtion  must  be  multiplied  an 
hundred-fold. 

The  faCt  which  I  have  described  shows  how  delicate  are 
the  reactions,  in  consequence  of  their  extreme  sensibility, 
and  that  in  order  to  avoid  errors  in  observation,  it  is 
necessary  to  employ  pure  reagents. — Comptes  Rendus. 


DETECTION  OF  NITRATES  IN  WATERS. 
By  THOMAS  P.  BLUNT. 


The  following  test  for  the  presence  of  nitrates  in  a 
drinking  water  is  a  little  more  delicate  than  the  common 
one  with  ferrous  sulphate  ;  it  depends  on  the  reducing 
aCtion  exercised  by  sodium  amalgam  on  nitric  acid.  , 

It  was  found  that  when  a  moderately  concentrated 
solution  of  nitrate  of  potassium  was  poured  over  an 
amalgam  of  sodium  containing  about  £  per  cent  of  the 
metal,  there  was  no  evolution  of  hydrogen,  and  on  pouring 
off  the  supernatant  fluid  after  some  minutes,  and  applying 
the  Nessler  test,  a  considerable  quantity  of  ammonia  was 
detected.  A  solution  of  pure  nitrate  of  potassium,  con¬ 
taining  1  part  in  1000,  was  then  prepared,  and  measured 
quantities  were  added  to  different  portions  of  i  per  cent 
sodium-amalgam,  consisting  of  about  200  grains  each  ;  it 
was  thus  found  that  20  grain  measures  of  nitrate  solution, 
representing  i-50th  grain  of  the  salt,  gave  a  just  per¬ 
ceptible  colouration  with  the  Nessler  test  after  standing 
over  the  amalgam  for  about  twelve  hours ;  40  grain 
measures  (==  i-25th  grain  salt)  gave  a  marked  leaCtion. 
Several  attempts  have  been  made  to  adapt  the  above  test 
to  the  estimation  of  small  quantities  of  nitric  acid  ;  they 
have  at  present,  however,  been  unsuccessful,  through  the 
impossibility  of  pushing  the  reaction  to  completion  ;  it  is 
possible,  however,  that  a  system  of  comparative  testing 
analogous  to  that  at  present  adopted  in  the  case  of 
ammonia  may  lead  to  some  results.  As  an  example  of 


Electric  Illumination. 
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the  mode  of  applying  the  test  qualitatively  to  a  drinking 
water,  the  following  account  is  given  of  an  actual  experi¬ 
ment  : — 

To  2  ounces  of  a  water  known  to  contain  a  trace  of 
nitrates,  was  added  about  100  grains  of  a  solution  of  hydrate 
of  potassium,  containing  i-i2th  of  its  weight  of  alkali  ;  the 
whole  was  then  evaporated  nearly  to  dryness  ;  thus  any 
ammonia  already  existing  in  the  water  would  be  expelled. 
The  residue  was  exhausted  with  distilled  water  which 
gave  no  reaction  with  the  Nessler  test,  and  the  quantity 
of  the  solution  made  up  to  200  grain  measures,  which  were 
afterwards  divided  into  two  equal  portions.  One  was 
at  once  tested  with  ferrous  sulphate  solution  and  sulphuric 
acid  ;  a  very  faint  brown  colouration  appeared  at  the  point 
of  junction  of  the  layers  of  liquid,  increasing  considerably 
after  a  few  hours. 

The  second  portion  was  introduced  into  a  carefully 
cleaned  test-tube,  with  about  200  grains  of  £  percent  sodium 
amalgam  :  the  tube  was  lightly  corked  to  check  diffusion 
of  the  ammonia  formed  as  far  as  possible,  but  not  so 
tightly  as  to  prevent  the  egress  of  the  hydrogen,  which  in 
dilute  solutions  of  a  nitrate  is  always  evolved  from  the 
amalgam.  The  whole  was  left  for  about  twelve  hours  : 
the  liquid  was  then  rinsed  with  successive  portions  of  pure 
distilled  water  into  a  glass  cylinder  about  6  inches  high 
and  1  inch  wide,  and  the  quantity  was  made  up  with 
distilled  water  to  about  1000  grains.  On  adding  about 
15  grain  measures  of  the  Nessler  test,  a  very  strong 
colouration,  accompanied  by  incipient  precipitation  at  once 
appeared.  It  is  to  be  remarked  that  the  liquid  must 
always  be  decanted  from  the  amalgam  before  applying  the 
Nessler  test,  as  the  presence  of  nascent  hydrogen  appears 
to  interfere  with  the  action  of  the  latter. 

Shrewsbury,  Oft.  12,  1868.  • 


ON  THE  REDUCTION  OF  OXIDE  OF  COPPER 
TO  THE  STATE  OF  METAL 

BY  MEANS  OF 

INVERTED  SUGAR. 

By  M.  A.  COMMAILLE. 


Until  the  present  time  it  was  believed  that  the  reducing 
adtion  of  sugar  on  salts  of  copper  was  arrested  at  the 
protoxide  (Cu20),  and  that  it  was  impossible  to  obtain 
the  metal  as  such,  when  under  similar  circumstances  a 
salt  of  bismuth  was  substituted  for  salts  of  copper,  in 
which  case  metallic  bismuth*  was  precipitated.  All  the 
oxygen  combined  with  the  copper  may,  however,  be 
removed  by  means  of  inverted  sugar,  but  the  metal  is 
sometimes  obtained  pure,  and  sometimes  as  a  mixture  of 
copper  and  protoxide,  according  to  the  state  of  the  liquid. 
Sometimes  the  copper  presents  the  roseate  appearance 
of  galvanoplastic  copper  ;  at  other  times  it  will  be  much 
duller,  but  acquire  brilliancy  from  polishing. 

In  order  to  obtain  the  reduced  copper,  take  a  very 
dilute  solution  of  that  metal  and  pour  into  it  sufficient 
caustic  potash  to  produce  a  precipitate  ;  add  to  this  liquid 
a  solution  of  inverted  sugar,  and  the  precipitate  will  dis¬ 
solve  ;  the  solution,  which  should  not  be  acid,  is  then  boiled  ; 
and  after  a  short  time  a  red  deposit  of  protoxide  is  formed, 
which  must  be  separated.  The  liquid  is  again  boiled,  and  a 
fresh  precipitate  appears,  which  is  proved  to  be  formed  of 
metallic  copper  and  protoxide,  which  latter  is  removed  by 
very  weak  chlorhydric  acid  ;  the  undissolved  precipitate 
is  dried  and  polished  with  some  hard  body,  when  it 
presents  the  brilliant  aspedt  of  metal.  On  boiling  the 
mother  waters,  by  which  the  second  precipitate  was 
deposited,  a  third  deposit  is  obtained,  consisting  only 
of  metallic  copper,  and  as  red  as  galvanoplastic  copper. 

*  M,  Stolba  obtained  metallic  copper  by  means  of  glucose. 


This  metal  may  also  be  instantly  obtained  by  the  follow¬ 
ing  method,  without  any  mixture  of  protoxide  : — ; 

Before  reducing  the  precipitate  produced  by  the  potash 
in  the  sulphate  solution,  by  means  of  the  inverted  sugar, 
neutralise'the  acidity  of  the  sugar  solution,  and  when  the  pre¬ 
cipitate  of  the  copper  hydrate  is  almost  entirely  redissolved, 
filter  it,  and  boil  the  limpid  liquid  thus  obtained  ;  the 
metallic  copper  will  then  be  seen  to  fall,  but  its  colour  is 
not  quite  so  bright  as  in  the  former  experiment. 

I  found  it  impossible,  when  working  with  M.  Fromm- 
herz’s  liquid  under  ordinary  circumstances,  to  obtain 
metallic  copper  ;  nevertheless  it  appears  to  me  necessary 
to  be  on  one’s  guard  in  saccharometry  against  the 
possibility  of  the  complete  reduction  of  oxide  of  copper. 


ELECTRIC  ILLUMINATION. 

Sundry  Experiments  Relative  to  the  Production 
of  Electric  Lights 

By  F.  P.  Le  ROUX. 

The  brilliant  phenomenon,  now  popularly  known  by  the 
name  of  eledtric  light,  was  first  discovered  by  Davy;  who, 
in  1813,  cortdudted  the  current  of  a  powerful  pile  between 
two  pieces  of  chafc'oal.  For  more  than  half  a  century 
mankind  has  been  dazzled  by  this  light,  Whose  brilliancy 
is  comparable  ofily  to  the  Sufi,  and  yet  many  theoretical 
questions  as  to  its  intimate  nature  remain  to  be  solved, 
and  many  practical  difficulties  with  respedt  to  its  extended 
employment  to  be  removed.  The  experiments  which 
form  the  subjedt  of  this  article  may  be  found  interesting 
from  both  points  of  view. 

On  the  Nature  of  the  Voltaic  Arc. — In  order  to  ex¬ 
amine  in  detail,  and  without  fatigue,  what  takes  place 
between  the  two  pieces  of  charcoal  in  Davy’s  experiment, 
the  phenomenon  should  be  projedted  upon  a  screen,  that 
is  to  say,  an  augmented  image  should  be  produced  by 
means  of  a  lens,  an  experiment  which  is  now  common, 
Two  salient  traits  of  this  phenomenon  will  now  be 
remarked  ;  on  the  one  hand,  the  vivid  incandescence  of  the 
points  of  charcoal,  which  glow  with  the  brilliancy  of  th@ 
j  sun  ;  on  the  other,  the  soft  bluish  clearness  of  the  inter- 
'•  vening  space. 

|  This  bluish  space  generally  presents  the  appearance  of 
a  conical  trumpet,  whose  larger  extremity  rests  upon  the 
positive,  and  its  lesser  upon  the  negative  point  of  charcoal. 
The  slightest  breath  will  alter  the  shape  of  this  bluish 
light,  which  curves  from  its  centre  in  an  opposite  diredtion 
to  the  breath,  while  its  extremities  continue  to  rest  on  the 
most  incandescent  points  of  the  charcoal ;  this  has  led 
to  the  conclusion  that  it  is  produced  by  a  highly  rarefied 
substance  extending  between  the  charcoal  poles. 

At  the  time  these  experiments  were  first  made  it  was, 
usual  to  arrange  the  charcoal  points  in  a  horizontal  line, 
where  the  ascension  of  currents  of  heated  air  naturally 
produced  the  incurvation  above  described,  and  led  to  its 
receiving  the  name  of  the  voltaic  arc  ;  this  name  it  still  pre¬ 
serves,  although  it  is  no  longer  justified  by  the  external 
appearance  of  the  phenomenon,  owing  to  the  vertical 
arrangement  of  the  charcoal  now  general. 

The  voltaic  arc  may  be  distorted  or  even  broken  by 
the  proximity  of  a  magnet ;  the  sensible  effedt  of  a  magnet 
on  the  arc  is  similar  to  that  which  it  would  have  on  a 
highly  flexible  circuit,  permeated  by  the  same  current  as 
the  intervening  space.  It  is  evident  that  the  voltaic  arc' 
is  exadtly  the  route  taken  by  the  eledtric  current  in 
passing  from  one  point  of  charcoal  to  the  other. 

A  glance  at  the  whole  phenomena  will  suffice  to  show 
that  the  quantity  of  light  proceeding  from  the  arc  itself 
is  minimum,  and  that  the  incandescent  surface  of  the 
charcoal  is  the  true  source  of  the  so-called  eledtric  light ; 
but  the  portions  of  that  surface,  where  the  incandescence 
is  incomparably  more  vivid  than  elsewhere,  are  the  ex- 
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tremities  of  the  sticks  of  charcoal,  just  at  the  places 
between  which  the  arc  extends. 

What  then  is  this  arc  ?  It  is  evidently  composed  of 
that  constituent  of  the  charcoal,  which  experience  has 
shown  to  be  conveyed  from  one  point  to  the  other.  What 
form  does  then  this  matter  take  during  its  passage  ?  Is 
the  carbon  merely  disseminated  as  an  excessively  fine 
dust,  or  in  a  state  of  gas  ?  This  has  not  as  yet  been 
definitively  answered,  but  some  experiments  which  will 
presently  be  described,  tend  to  cause  the  belief  that  carbon 
exists  in  the  arc  under  the  form  of  vapour. 

One  circumstance  which  is  immediately  perceived  on 
examining  the  pieces  of  charcoal  is  the  great  difference 
in  their  temperature.  The  positive  charcoal  is  consider¬ 
ably  more  luminous  than  the  other,  and  its  incandescence 
extends  over  a  longer  duration.  I  am  even  inclined  to 
believe  that  the  negative  charcoal  is  heated  almost 
entirely  by  the  radiation  ofheat  from  the  positive  charcoal 
on  one  hand  and  the  arc  on  the  other,  and  by  the  heat 
proceeding  from  the  condensation  of  the  matter  conveyed 
by  the  latter.  I  have  made  one  experiment  of  a  very 
simple  kind,  but  which,  however,  I  have  never  heard  de¬ 
scribed,  which  will  show  that  the  heating  of  the  positive 
pole  is  owing  to  a  special  cause,  the  seat  of  which  is  the 
exaCt  point  where  the  voltaic  arc  joins  the  charcoal.  The 
experiment  consists  in  this  : — The  charcoal  electrodes  are 
first  brought  into  contact  in  the  ordinary  manner,  and 
then  separated  so  as  to  produce  a  very  short  arc  of  only 
a  small  fraction  of  a  millimetre,  which  is  interrupted  at 
the  end  of  some  seconds  ;  the  positive  eleCtrode  will  then 
be  found  to  remain  incandescent  for  some  time,  whilst  the 
extremity  of  the  negative  eleCtrode  will  be  scarcely  red. 
By  this  mode  of  operation  the  heat  evolved  by  the  arc  is 
almost  entirely  eliminated,  as  the  latter  from  its  shortness 
offers  feeble  resistance,  and  is  consequently  the  seat  of 
but  a  slight  disengagement  of  caloric.  If,  on  the  other 
hand,  the  extremity  of  the  positive  charcoal  be  really  the 
source  of  evolution  of  caloric,  one  would  suppose  that  the 
caloric  would  communicate  itself  more  rapidly  by  interior 
conduction  to  the  mass  of  the  positive  charcoal  than  by 
radiation  to  the  negative  charcoal,  and  that  if  the  passage 
of  the  current  were  interrupted  for  a  few  moments,  a 
marked  predominance  of  the  first  of  these  effects  would  be 
apparent ;  this,  the  experiment  shows  to  be  the  case. 
There  exists,  then,  at  the  positive  pole,  a  special  source 
of  evolution  of  caloric  hitherto  unexplained,  but  which 
does  not,  to  me,  appear  inexplicable  ;  I  shall,  however, 
revert  to  this  subject  in  a  special  publication. 

Employment  of  a  Current  of  Oxygen  for  Disposing 
the  most  Luminous  Portions  of  the  Charcoal  to 
Greater  Advantage. — It  has  just  been  remarked  that 
the  greater  proportion  of  light  arises  from  those  portions 
of  the  surface  of  the  electrodes,  between  which  the  arc 
arises  ;  that  of  the  positive  pole  is  slightly  concave,  that 
of  the  negative  more  or  less  convex  ;  that  of  the  positive 
pole  exceeds  the  other  both  in  size  and  brilliancy.  As  it 
is  usual  to  arrange  the  electrodes  in  the  same  vertical 
line,  the  illuminating  surfaces  in  question  are  necessarily 
presented  obliquely  with  regard  to  a  horizontal  direction, 
which  is  generally  that  in  which  the  light  is  used.  If  from 
defective  homogeneity  of  the  charcoal,  or  any  other 
cause,  these  surfaces  should  bend  in  any  direction,  the 
illuminating  power  will  be  seen  to  vary  in  that  direction 
also.  With  such  charcoal  as  that  produced  by  gas  retorts, 
the  only  kind  now  obtainable  in  the  present  state  of 
commerce,  and  very  impure,  the  disturbance  of  the  arc 
it  perpetual,  and  in  photometrical  measurements  the 
illuminating  power  of  an  electric  lamp  is  seen  to  vary  at 
each  moment  within  extensive  limits.  I  believe  that  if 
the  arc  could  be  made  to  remain  always  inclined  in  a  given 
direction — that,  is  towards  the  side  on  which  the  maximum 
of  light  is  desired  to  be  thrown — that  the  steadiness  of  the 
light  would  be  secured  ;  this  was  satisfactorily  proved  to 
be  the  case ;  the  arc  being  forced  to  incurve,  the  surfaces 
which  formed  its  base  were  so  much  the  more  vertically 
inclined,  and  the  light  thereby  more  clearly  directed 


towards  the  region  desired  to  be  illuminated.  It  is  par¬ 
ticularly  necessary  that  the  current  of  gas  should  incline 
the  electrodes  in  a  different  diretion  to  that  in  which  the 
arc  is  bent,  otherwise  they  will  approach  each  other  too 
closely,  and  the  arc,  choosing  the  most  diret  road,  will 
also  change  its  position.  It  is  exactly  this  combustion  of 
the  charcoals,  which  is  performed  by  a  current  of  gas, 
which  turns  them  towards  two  eccentric  points,  between 
which  the  arc  naturally  maintains  itself  so  easily  that  the 
slightest  force  is  sufficient  to  incurve  it  as  we  have  de¬ 
scribed.  The  gas  pipe  should  be  placed  at  about  1  centi¬ 
metre  from  the  charcoal  electrodes, _  and  slightly  below  a 
horizontal  plane  passed  between  them,  in  order  to  combat 
the  tendency  acquired  by  the  gas  as  it  heats  to  flow  in 
greater  quantity  towards  the  upper  electrode.  A  good 
result  is  obtained  by  causing  the  gas  to  escape  by  two 
holes  of  about  1  millimetre  in  diameter  and  1  millimetre 
apart ;  the  consumption  of  oxygen  is  not  great,  and  may 
be  estimated  at  about  15  litres  per  hour.  It  is  of  course 
understood  that  th»e  conditions  must  vary  with  the  size  of 
the  electrodes  and  the  force  of  the  eleCtric  current 
employed,  the  stream  of  gas  being  weaker  and  weaker  in 
proportion  to  the  diminution  in  the  size  of  the  electrodes. 

I  should  recommend  all  who  desire  to  put  this  experi¬ 
ment  into  practice  to  carefully  isolate  the  tube  containing 
the  gaseous  current,  as  without  this  precaution  the  arc 
might  come  in  contact  with  it,  and  cause  its  instantaneous 
destruction. 

Arrangement  for  Subjecting  the  Voltaic  Arc  to 
SpeCtral  Analysis. — The  image  of  the  voltaic  arc  and 
luminous  electrodes  being  already  thrown  upon  a  screen, 
let  us  conceive  a  small  opening  to  be  made  in  that  part  of 
the  screen  upon  which  the  arc  is  projected,  and  thus  an 
extremely  simple  means  is  obtained  of  isolating  the  light 
emitted  by  the  arc  from  that  of  the  eledtrodes.  By  placing 
the  slit  of  a  spectroscope  behind  this  opening  the  character 
of  the  light  emitted  by  gaseous  substances  is  instantly 
perceived— namely,  discontinuity.  The  speCtrum  of  the 
voltaic  arc  is  perhaps  the  most  beautiful  spectacle  offered 
by  the  spectroscope  ;  it  appears  to  me  to  resemble  most  the 
speCtra  observed  by  MM.  Plucker  and  Hittorff*  during 
the  combustion  of  cyanogen  in  oxygen,  and  also  by  M. 
.Morren  in  that  of  carbon, f 

I  intend  to  make  an  exaCt  determination  of  this  speCtrum 
as  soon  as  it  is  possible  to  use  a  purer  carbon  than  the 
charcoal  of  gas  retorts;  at  present  we  can  do  no  less  than 
infer  the  presence  of  gaseous  carbon  in  the  voltaic  arc. 
The  proceeding  just  described  may  perhaps  be  also 
applicable  to  the  examination  of  different  portions  of  other 
kinds  of  flame  ;  it  will  be  only  necessary  to  place  a  screen 
at  the  distance  of  about  a  few  millimetres  from  the  slit  of 
the  spectroscope,  and  to  there  project,  by  means  of  a  lens, 
the  image  of  the  flame  to  be  examined  ;  by  this  means  it 
may  be  ascertained  at  any  moment  what  part  of  the  flame 
is  under  the  spedtral  analysis. 

Spontaneous  Re-appearance  of  the  Voltaic  Arc 
after  an  Interruption  of  Short  Duration. — About  twenty 
years  ago,  M.  de  la  Rive,  when  studying  the  effeCt  of 
magnetism  on  the  voltaic  arc,  succeeded  in  producing  it 
between  bars  of  soft  iron  ;  he  then  observed  that  under 
certain  conditions  the  arc  was  sometimes  broken  by  the 
influence  of  an  eleCtric  current  circulating  around  these 
bars,  but  that  if  the  disturbing  influence  was  removed 
before  the  poles  had  cooled,  the  arc  sometimes  re  appeared 
without  obliging  him  to  bring  the  poles' into  contact. 

Ten  years  later  M.  Wartmann,  of  Geneva,  in  experi¬ 
menting  on  the  practical  application  of  eleCtric  light, 
proved  that  “  it  was  possible  to  suspend  the  circulation  of 
eleCtricitv  between  two  charcoal  electrodes  during  i-2oth 
of  a  second,  without,  he  says,  the  arc  disappearing.”* 

M.  Wartmann  considered  that,  for  a  certain  time  alter 

*  Plucker  and  Hittorff,  Philosophical  Transactions ,  1S65. 

+  A.  Morren,  “  On  the  Flame  of  some  Carburetted  Gases.  ( Annales 
de  Chimie  ct  de  Physique ,  4th  series,  vol.  4,  1865). 

t  Bibliotheque  Geneve  (Archives  des  Sciences  Physiques  et 
Naturelles,  vol.  36,  pape  325,  1857). 
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the  interruption  of  the  current,  certain  solid  particles 
remained  interpolated  between  the  two  poles.  I  was  led 
to  a  more  detailed  study  of  these  phenomena,  by  en¬ 
deavouring  to  give  some  description  of  the  production  of 
eledtric  light  by  means  of  magneto-eleCtric  machines,  in 
which  case  the  current  changes,  as  is  well  known,  many 
times  in  a  minute,  and  must  therefore  of  necessity  pass  by 
zero — that  is,  it  must  be  interrupted. 

The  first  question  to  be  asked  is,  Is  the  arc  really  inter¬ 
rupted  at  the  same  time  as  the  current  ?  Observation  has 
proved  that  the  arc  really  ceases  to  exist  during  the 
interruption  of  the  current  ;  the  following  is  a  convenient 
method  of  demonstrating  it  to  a  numerous  audience. 

At  the  end  of  a  pendulum,  beating  about  every  half 
second,  is  suspended  a  screen  upon  which  the  reflection 
of  the  electrodes  is  thrown  by  means  of  a  lens  ;  by  this 
contrivance  the  reflection  of  the  electrodes  is  displaced 
upon  the  screen.  Consequent  upon  this  is  the  displace¬ 
ment  of  the  image  formed  upon  the  retina,  whose  sensa¬ 
tion  is  thus  rendered  less  obtuse  than  it  would  be  were 
the  image  continually  in  the  same  place,  and  the  changes 
of  short  duration  which  the  objeCt  under  examination  may 
undergo  are  more  easily  perceived. 

These  arrangements  being  finished, the  two  electrodes  are 
placed  at  a  distance  from  each  other  of  about  2  milli¬ 
metres,  and  there  fixed  (if  they  be  mounted  on  a  regulator 
the  movement  must  be  stopped),  and  the  current  is  then 
interrupted  by  the  hand  for  a  period  not  exceeding  i-20th 
of  a  second.  This  interruption  may  be  more  easily  made 
by  a  spring  plate  working  against  a  catch,  the  arrange¬ 
ment  being  such  that  the  separation  may  be  made  by  a 
downward  movement. 

It  will  be  clearly  perceived  that  the  violet  light  consti¬ 
tuting  the  arc  disappears  at  the  moment  when  the  current 
is  interrupted. 

This  interruption  may  be  repeated  a  large  number  of 
times  per  second  (we  shall  presently  recur  to  the  use  made 
of  this  fa  Cl  in  the  division  of  eleCtric  light)  so  that  the 
electrodes  may  be  examined  during  the  length  of  the 
interruptions  only,  by  an  apparatus  somewhat  resembling 
the  phosphoroscope  of  M.  Edm.  Becquerel ;  the  interrup¬ 
tions  are  effected  by  the  apparatus  itself,  and  thus  the 
condition  of  the  intervening  space  may  also  be  examined 
during  the  same  period.  Economical  motives  have 
hindered  me  from  realising  this  project,  and  I  may  here 
add  that  the  kindness  of  M.  Serrin  first  enabled  me  to 
effieCt  the  experiments  which  form  the  subject  of  this 
communication. 

On  a  Mode  of  Dividing  EleCtric  Light. — The  fa  Cl 
here  admitted  as  the  result  of  experience  that,  in  order  to 
produce  eleCtric  light  most  advantageously  it  is  necessary 
to  employ  a  considerable  number  of  elements  arranged  in 
series,  may  be  of  some  theoretic  consideration  ;  operators 
usually  employ  fifty  elements  of  Bunsen.  Light  may  be 
produced  by  a  much  smaller  number — twenty,  for  instance, 
—but  the  quantity  of  light  produced  is  proportionately 
less,  and  the  working  condition  arising  from  length  of  arc, 
regular  consumption  of  charcoal,  and  exhaustion  of  pile, 
is  much  less  favourable  than  when  a  larger  number  of 
elements  are  used. 

On  the  other  hand  it  is  an  advantage  in  many  cases  to 
be  able  to  distribute  the  entirety  of  light  yielded  by  a  pile 
or  eleCtro-magnetic  machine  into  several  distinct  lamps. 

The  only  means  which  have  been  hitherto  tried  to  my 
knowledge  are,  after  dividing  the  source,  the  introduction 
of  several  arrangements  into  the  same  circuit,  and  the 
bifurcation  o£  a  single  current  into  several  lamps. 

Thus,  as  to  the  division  of  light  into  two  burners,  and 
supposing  the  source  to  be  a  pile  of  fifty  elements,  either 
of  the  three  following  dispositions  may  be  made. 

'  1st  method.  Dividing  the  source. — Compose  two  piles 
of  twenty-five  elements  each,  and  conduct  each  to  a 
special  eleCtric  burner. 

2nd.  By  succession  of  burners. — Dispose  the  fifty  ele¬ 
ments  in  tension,  and  conduct  the  same  current  through 
the  two  arrangements  successively. 


3rd.  Bifurcation. — Retain  the  fifty  elements  in  tension 
and  direCt  the  current  into  two  arrangements.  We  have 
already  stated  that  the  first  system  of  two  small  piles  was 
less  advantageous  with  regard  to  the  entirety  of  light  than 
the  ordinary  system  of  one. 

The  second  system  has  no  advantage  over  the  first,  but 
possesses  the  disadvantage  that  if  by  any  means  the  con¬ 
dition  of  one  of  the  burners  be  altered,  the  other  will 
sympathise ;  therefore,  as  from  the  very  nature  of  all 
regulating  apparatus  hitherto  known,  the  movement  of  the 
charcoal  depends  on  the  intensity  of  the  current ;  move¬ 
ments  induced  by  the  state  of  the  electrode  in  one  regu¬ 
lator,  will  indubitably  occur  in  the  other  if  they  be  really 
equal.  If  one  were  more  sensitive  than  the  other  it  would 
be  always  separate,  and  consequently  there  would  some¬ 
times  be  a  contact  of  the  electrodes,  and  sometimes  a 
rupture  of  the  arc  from  too  great  elongation. 

,  The  third  system  by  bifurcation  or  derivation  has  not 
the  same  drawbacks  ;  the  two  arrangements  do  not  in¬ 
fluence  each  other  in  the  same  inconvenient  way,  but  fall 
under  the  same  conditions  as  to  intensity  as  in  the  method 
of  equal  division  of  the  source. 

I  have  meditated  dividing  the  current  into  periods,  in 
order  to  separate  the  light  into  spaces,  profiting  by  the 
power  possessed  by  the  arc  of  spontaneous  re-establish¬ 
ment  after  an  interruption  of  short  duration. 

Let  us  suppose  that  by  means  of  appropriate  mechanism 
the  current  is  made  to  pass  into  one  arrangement  during 
i-iooth  of  a  second,  then  during  the  next  i-iooth  into 
another  arrangement,  and  again  back  to  the  first  during 
the  next  i-iooth,  and  so  on.  As  the  duration  of  the 
interruption  is  short,  the  arc  re-establishes  itself  spon¬ 
taneously  ;  and  as  it  is  also  weaker  than  the  permanency 
of  the  impression  received  by  the  retina,  the  arc  itself 
being  but  a  feeble  source  of  light,  the  eye  will  consequently 
receive  a  sensation  of  continuity  ;  moreover  the  incandes¬ 
cence  of  the  electrodes  varies  only  slightly.  It  is  not  to 
be  denied  that  this  experiment  presents  more  theoretical 
than  practical  interest  on  account  of  the  complication 
involved  by  the  mechanism  necessary  to  divert  the  current 
into  sundry  arrangements,  nevertheless  in  some  cases  it 
may  be  found  useful.  The  chief  difficulty  in  applying  it 
arises  from  the  destructive  aCtion  upon  the  distributive 
wheel  of  the  sparks  which  arise  in  consequence  of  vi¬ 
brations  which  it  is  impossible  to  quite  avoid;  the 
contadt  separates  from  the  surface  of  the  wheel  ;  these 
sparks,  which  are  so  many  voltaic  arcs  formed  at  the 
expense  of  the  opposing  surfaces,  corrode  and  render 
them  unequal,  and  aggravate  the  causes  of  interruption.* 

If  the  apparatus  works  regularly  the  sparks  will  be 
feeble,  but  they  will  be  altogether  fatal  if  one  of  the 
burners  should  aCt  alone,  and  this  vexatious  occurrence 
should  be  above  all  avoided,  which  may  be  easily  done 
by  arranging  in  such  a  way  that  if  by  any  means  one  of 
the  burners  should  be  extinguished,  the  current  should  still 
find  an  outlet  on  that  side. 

To  render  the  sparks  as  harmless  as  possible,  it  is  a  good 
plan  to  multiply  the  contacts,  it  being  apparent  that  if 
instead  of  one  spring  we  substitute  two  or  more,  there 
will  be  some  chance  that  at  least  one  may  be  always  in 
perfect  contact  with  the  wheel.  This,  however,  will  not 
be  the  case  if  a  cause  of  displacement,  common  to  all, 
should  arise,  which  is  exactly  what  happens  at  every 
change  in  the  teeth  ;  for  this  reason  only  a  small  distance, 
not  more  than  a  millimetre,  should  be  left  between  any 
two  consecutive  teeth,  and  the  contacts  should  be 

*  Experience  has  proved,  in  contradiction  to  a  generally  believed 
opinion,  that  it  is  better  not  to  lubricate  with  any  liquid  the  friction 
produced  by  the  contact  with  the  wheel ;  greasy  bodies  inflame  at  each 
spark,  and  thus  augment  its  destructive  effects  by  means  of  the 
developed  heat ;  moreover,  wear  is  not  completely  avoided,  and  the 
grease  agglomerates  the  detached  metallic  particles  in  an  inconvenient 
manner.  In  the  dry  friction  the  wear  is  more  rapid,  but  it  is  regular, 
and  the  metallic  dust  is  carried  off  by  the  disturbance  of  air;  the 
general  rule  against  the  friction  of  two  identical  metals  against  each 
other  must  of  course  be  obeyed,  and  the  red  copper  contacts  will 
succeed  very  well  with  the  bronze  wheel. 
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arranged  so  as  not  to  leave  one  tooth  until  they  have 
slightly  touched  upon  the  next. 

The  surface  of  the  contacts  being  more  easily  repaired 
than  that  of  the  wheel,  it  is  preferable  to  cause  communi¬ 
cation  between  the  former  and  the  positive  pole. 

The  vibrations  of  the  contacts  may  be  lessened  with 
some  success  by  mounting  them  upon  springs  composed 
of  several  thin  plates,  alternated  with  layers  of  gutta¬ 
percha.* 

(To  be  continued.) 


ON  THE  PURIFICATION  OF  RAW  ANTIMONY. 


This  purification  is  effedted  by  melting  the  raw  antimony, 
containing  copper,  arsenic,  lead,  iron,  and  sulphur,  with 
oxidising  reagents  (saltpetre  or  antimonic  oxide),  and  with 
purifying  reagents  (carbonates  of  potash  and  soda),  in 
order  to  oxidise  and  scorify  the  foreign  metals  ;  or  these 
metals  (iron,  arsenic,  lead,  copper)  are  sulphuretted  by  a 
small  addition  of  sulphide  of  antimony  or  Glauber’s  salts 
and  coal,  and  are  transformed  into  sulphides,  when  they 
combine  with  the  slag.  An  addition  of  chloride  of  sodium 
transforms  these  metals  into  chlorides,  and  as  such  they 
either  volatilise  or  become  scorified.  Antimonic  oxide 
decomposes  sulphide  of  antimony  thus: — 

3(Sb03,Sb05)  +  dSbSj  =-■  ioSb  -f  12SCL. 

The  carbonate  of  soda  reacting  as  a  flux  also  decomposes 
sulphide  of  arsenic,  forming  carbonic  acid,  arsenious  acid, 
and  sulphide  of  sodium.  Sulphide  of  sodium  fluxes  with 
FeS,  Cu2S,  and  AsS3,  whilst  the  arsenious  acid  combines 
with  soda.  A  repeated  smelting  with  soda  is  required  for 
a  complete  removal  of  arsenic,  which  is  facilitated  by  the 
presence  of  a  small  amount  of  iron,  as  a  combination 
similar  to  arsenical  pyrites  is  formed.  Sulphide  of  iron 
must  be  added  if  the  raw  antimony  does  not  contain  iron. 
The  purifying  smelting  is  effedted  in  crucibles,  in  reverbera¬ 
tory  furnaces,  or  in  air  furnaces.  In  order  to  furnish  the 
ingots  with  the  star-like  appearance  on  their  surface 
necessary  for  commerce,  the  metal  must  be  allowed  to 
solidify  under  a  cover  or  star  slag,  and  all  movement  of 
the  moulds  must  be  avoided. 

At  the  Enthoven  lead  works,  near  London,  the  raw 
metal  is  sorted  according  to  the  amount  of  iron  it  contains, 
which  is  judged  by  the  appearance  of  the  fradture.  The 
pieces  rich  in  iron  are  smelted  together  with  the  poor 
pieces,  and  70  or  80  lbs.  of  this  admixture,  together  with 
common  salt,  are  kept  in  a  fused  state  for  one  or  one  and 
a  half  hours.  The  smelted  metal  is  poured  into  hemi¬ 
spherical  iron  moulds,  and  broken  after  the  slag  has  been 
separated  ;  the  pieces  are  then  carefully  sorted  to  obtain 
a  suitable  admixture,  and  purified  by  being  melted  in 
quantities  of  60  or  70  lbs.,  with  1  or  2  lbs.  of  American 
potash  and  10  lbs.  of  slags  of  the  same  process.  After 
smelting  it  is  stirred  with  an  iron  rod,  and  the  state  of 
purification  judged  by  the  appearance  of  the  slag.  When 
slag  is  lustrous,  and  of  a  deep  black  colour,  the  metal  is 
poured  into  moulds,  and  kept  covered  with  slag  until  it 
solidifies.  One  labourer  can  turn  out  from  15  to  17  cwts. 
of  metal  in  twelve  hours. 

At  Septemes  and  Bouc  each  crucible  is  charged  with 
44  lbs,  of  raw  metal,  12  or  16  lbs  of  sulphate  and  carbonate 
of  soda,  mixed  with  some  common  salt,  and  very  pure 
oxidised  antimonial  ore.  Twenty  of  these  crucibles  are 
kept  at  a  moderate  red  heat  on  the  hearth  of  a  reverbera¬ 
tory  furnace  for  six  hours, consuming  4  or  5  cwts.  of  coal.  The 

*  These  considerations  of  course  apply  to  cases  where  a  pile  is  used  as 
the  source  of  eleftricity ;  if  a  magneto-eleftric  machine  be  employed,  it 
must  be  arranged  in  a  peculiar  manner.  The  mean  tension  of  the 
machines  usually  employed  is  known  to  be  so  weak  as  to  produce 
only  an  arc  of  short  extent,  and  as  experience  shows  that  the  bifur¬ 
cating  system  described  necessitates  a  reduftion  in  the  length  of  the 
arc,  the  machines  should  be  so  managed  as  to  present  a  higher  degree 
of  tension ;  it  will  be  as  well  to  arrange  the  distribution  in  such  a 
manner  that  it  should  occur  at  the  moment  when  the  current  is  at 
the  minimum  in  order  to  avoid  the  intensity  of  the  sparks. 
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refined  metal  is  poured  into  moulds,  forming  ingots  20  or 
24  lbs.  in  weight ;  the  slag  is  removed  after  the  ingots 
have  cooled. 

Many  other  methods  of  purification  have  been  recom¬ 
mended.  For  instance,  Wohler  heats  the  metal  with  one 
part  of  sulphide  of  antimony,  one  and  a  quarter  parts  of 
saltpetre,  and  one  and  a  half  parts  of  potash,  and  lixiviates 
with  water  for  the  extraction  of  arseniate  of  potash  ;  he  then 
reduces  the  residue  with  half  a  part  of  tartar.  Meyer 
recommends  heating  with  a  quarter  of  a  part  of  soda-salt¬ 
petre,  and  half  a  part  of  carbonate  of  soda,  washing  with 
water,  and  melting  the  residue  with  tartar.  Schiel  recom¬ 
mends  the  melting  of  sixteen  parts  of  regulus  with  one 
and  a  half  parts  of  soda,  repeatedly  adding  some  salt¬ 
petre,  and  stirring  with  a  clay  rod.  Berzelius  melts  two 
parts  of  metal  with  one  part  of  oxide  of  antimony. 
Muspratt  melts  four  parts  of  antimony  with  one  part  of 
manganese,  and  repeatedly  melts  the  resulting  regulus 
with  o’i  part  of  potash. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 

(Continued  from  page  176.) 

Functions  of  Different  Foods. 

Functions  of  Fat. — The  hydrocarbons  which  go  by  the 
name  of  fat  differ  from  other  hydrocarbons,  as  sugar  and 
starch,  in  the  circumstance  that  the  oxygen  is  never  in 
sufficient  quantity  to  satisfy  the  affinity  of  the  hydrogen  ; 
and,  therefore,  fat  is  more  energetic  as  a  respiratory  or 
heat-producing  agent.  Its  power,  indeed,  in  this  respedt 
is  just  twice  and  a  half  as  great  as  that  of  starch  or  sugar; 
for  10  grains  of  it  will,  by  combining  with  oxygen,  develope 
sufficient  heat  to  raise  23-2lbs.  of  water  i°  F.  ;  and 
according  to  the  deductions  of  both  Joule  and  Meyer,  this 
is  equivalent  to  the  power  of  raising  17,923  lbs.  one  foot 
high.  In  cold  countries,  where  animal  warmth  is  required, 
food  rich  in  fat  is  always  preferred  ;  and  the  fat  bacon  of 
the  English  labourer  contributes  in  no  small  degree  to  the 
production  of  mechanical  force. 

But  besides  this,  fat  serves  important  functions  in  the 
processes  of  digestion,  assimilation,  and  nutrition. 
According  to  Lehmann,  it  is  one  of  the  most  aCtive  agents 
in  the  metamorphosis  of  animal  matter  ;  and  this  is  seen 
not  merely  in  the  solution  of  nitrogenous  articles  of  food 
during  digestion,  but  also  in  the  conversion  of  nutrient 
plastic  substances  into  cells  and  masses  of  fibre.  Elsiisser 
long  since  observed  that  during  the  process  of  artificial 
digestion,  the  solution  of  nitrogenous  foods  was  consider¬ 
ably  accelerated  by  means  of  fat ;  and  Lehmann  has 
since  determined,  by  aCtual  experiment  on  dogs,  that 
albuminous  substances  deprived  of  fat  remain  longer  in 
the  stomach  and  require  more  time  for  their  metamor¬ 
phosis  than  the  same  substances  impregnated  with  fat. 
It  is  probable,  indeed,  that  the  digestive  power  of  the 
pancreatic  fluid  is  due  in  great  measure  to  the  presence 
of  fat ;  and  that  the  subsequent  chymification  of  food,  and 
its  absorption  into  the  blood,  is  greatly  assisted  by 
it.  There  is  also  good  reason  for  believing  that  it  is 
largely  concerned  in  the  formation  of  bile,  and  that 
the  biliary  acids  are  conjugated  fatty  compounds. 
This  may  account  for  the  well-known  action  of  fat 
bacon,  and  other  such  foods  in  promoting  the  secretion 
of  bile. 

The  digestive  power  of  fat  is  certainly  considerable; 
and  it  is  no  less  adtive  in  the  subsequent  conversion  ol 
nitrogenous  matters  into  cells  and  tissues,  and  perhaps 
also  in  effedting  their  retrograde  decay.  Colourless  blood 
corpuscles  receive  perhaps  the  first  impulse  of  their  forma¬ 
tion  from  the  metamorphosis  of  fat ;  and  thus  it  may 
be  an  important  aid  in  the  genesis  of  blood.  It  would 


*  The  Cantor  Leftures,  delivered  before  the  Society  of  Arts. 
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appear,  too,  from  the  iate'st  investigations  of  physiologists, 
that  it  plays  an  equally  important  part  in  every  kind  of 
cell  development.  Acherson  showed,  as  far  back  as  1840, 
that  albumen  always  coagulates  from  its  solution  around 
a  fat  globule,  and  this  is  seen  in,  the  little  fatty  particles 
of  milk,  which  have  a  covering  like  a  cell-wall  of  consoli¬ 
dated  casein.  Hunefield,  Nasse,  and  others,  have  further 
shown  that  the  nucleoli  of  cells  invariably  consist  of  fat, 
and  that  recently-formed  plasma  always  contains  more 
fat  than  the  mature  cell.  The  conclusion,  therefore, 
is  that  it  takes  an  active  part  in  all  the  processes  by  which 
the  nutrient  constituents  of  food  are  converted  into  the 
solid  substrata  of  organs;  and  so  energetic  are  its  powers 
in  this  respedt,  that  when  the  nitrogenous  matters  of  the 
fluids  are  not  in  sufficient  quantity  to  form  cells  with  the 
fat,  it  borrows  the  material  from  muscular  or  other  tissues, 
and  thus  produces  a  fatty  degeneration  of  the  part. 
This  is  observed  in  the  muscular  structures  of  over-fed 
animals,  in  the  tissues  of  drunkards,  who  take  a  large 
amount  of  fat-forming  food,  and  in  the  livers  of  geese  that 
are  crammed  with  a  farinaceous  diet. 

And  not  only  is  it  concerned  in  the  formation  of  new 
tissue,  but  it  also  pervades,  and  finally  disintegrates  the 
older  structures,  especially  when  the  vitality  of  them  is 
low.  In  this  manner  it  helps  in  the  solution  and  subse¬ 
quent  removal  from  the  animal  body  of  decayed  and  morbid 
products  of  the  protein  type. 

Again,  its  presence  in  large  quantity  in  the  tubules  of 
nerves,  and  in  the  ganglionic  centres,  would  indicate  that 
it  performs  some  highly  important  functions  in  nervous 
aCtion. 

And  lastly,  the  distribution  of  it  in  the  tissues,  and  the 
accumulation  of  it  around  certain  organs,  serve  to  fill  up 
the  vacuities  of  the  body,  to  give  rotundity  to  the  form,  to 
equalise  external  pressure,  to  diminish  the  friction  of  parts, 
to  give  suppleness  to  the  tissues,  and  by  its  bad 
conducting  property  to  retain  the  animal  warmth.  Fat, 
therefore,  must  always  enter  largely  into  the  com¬ 
position  of  our  food  ;  for  other  hydrocarbons,  though 
capable  of  transformation  into  fat,  cannot  entirely  take 
its  place. 

3rd.  Starches  and  Saccharine  Substances. — These  are 
well  called  hydrates  of  carbon,  for  the  oxygen  and  hydro¬ 
gen  contained  in  them  are  nearly  always  in  the  proportion 
to  form  water.  The  carbon,  therefore,  is  alone  capable 
of  oxidation,  and  according  to  Liebig  their  functions  are 
entirely  calorific  or  respiratory  ;  but,  like  other  heat- 
producing  agents,  they  must  also  have  mechanical  power, 
for  everything  that  will  raise  the  temperature  of  a  pound 
of  water  one  degree  of  Fahrenheit  will,  by  another  modifica¬ 
tion  of  its  aCtion,  raise  772  lbs.  a  foot  high.  The  energies, 
however,  of  this  class  of  substances  are  not  nearly  so 
great  as  with  fats,  for  in  the  last  case,  as  I  have  said, 
there  is  much  available  hydrogen,  as  well  as  carbon,  for 
oxidation.  The  diagram  which  is  before  you  will  make 
this  clear. 

Calorific  and  Motive  Powers  of  10  Grains  of  the 
Substance  in  its  Natural  State. 


Lbs.  of  water 

Lbs.  lifted 

Grape  sugar  . . 

raised  i°  F. 

1  foot  high. 

..  ..  8-4  .. 

6,477 

Lump  sugar 

. .  . .  8-6  . . 

6,617 

Arrowroot 

7>73i 

Butter 

..  . .  18-6  .. 

14,358 

Beef  fat 

16,131 

So  that,  in  round  numbers,  the  calorific  power  of  fat 
is  about  twice  as  great  as  that  of  starch  and  sugar,  and 
when  dry  it  is  twice  and  a  half  as  great.' 

But  these  substances  have  other  duties  to  perform 
besides  the  development  of  animal  heat,  which  is,  in 
faCt,  the  final  produdt  of  their  oxidation,  for  on  becoming 
changed  into  glucose  by  digestion  they  take  the  form  of 
various  acid  compounds,  as  laCtic  acid,  which  occurs  in 
the  stomach  and  in  the  juice  of  flesh  ;  butyric,  formic, 
and  acetic  acids,  which  are  found  in  the  perspiration, 


The  exadt  fundtion^  of  these  acids  are  not  known  to  us, 
although,  as  I  have  already  explained,  the  presence  of 
ladtic  acid  in  the  stomach  is  essential  to  the  digestion  of 
nitrogenous  matters  ;  and  perhaps  also  its  occurrence  in 
the  juice  of  flesh  is  for  a  similar  objedt— -viz.,  the  solution 
of  effete  tissues. 

Starches  and  sugars  are  also  concerned  in  the  produc¬ 
tion  of  fat.  This  was  once  the  subject  of  an  animated 
discussion  by  Liebig  and  Dumas,  whose  views  of  it  were 
in  complete  antagonism  ;  but  the  experiments  of  Bous- 
singault,  Persoz,  Lawes,  and  others  on  the  feeding  of 
animals,  have  proved  beyond  all  question  that  fat  may  be 
derived  from  the  hydrates  of  carbon,  and  that  therefore 
the  views  of  Liebig  were  corredt.  Common  experience, 
indeed,  has  fully  taught  us  that  foods  which  are  rich  in 
farinaceous  matters  and  sugar  are  very  capable  of  pro¬ 
ducing  fat. 

4th. — The  saline  or  mineral  constituents  of  food  are 
largely  concerned  in  the  metamorphosis  of  matter;  and, 
perhaps,  this  is  their  sole  fundtion.  It  is  a  specialty  of 
these  substances  to  give  a  soluble  form  to  the  plastic  con¬ 
stituents  of  food,  and  of  the  animal  tissues.  They  are, 
therefore,  concerned  in  the  phenomena  of  digestion, 
absorption,  sanguification,  assimilation,  disintegration, 
and  secretion.  In  truth,  they  are  the  chief,  if  not  the 
only,  media  for  the  transference  of  organic  matter  from 
place  to  place  in  the  animal  body — being,  on  one  hand, 
the  purveyors  of  nutrient  materials  into  the  system,  and 
on  the  other,  the  carriers  of  effete  substances  out  of  it ; 
besides  which,  it  is  very  probable  that  they  are  the  agents 
whereby  liquid  colloidal  forms  of  nutriment  are  changed 
into  solid  or  pedtous,  as  in  the  formation  of  solid  tissues 
from  the  blood.  In  the  case  of  digestion  and  absorption 
the  plastic  elements  of  our  food,  as  albumen,  fibrin, 
gelatin,  &c.,  are  not  of  themselves  capable  of  dialysis,  or 
of  passing  through  the  walls  of  the  alimentary  canal  ; 
and,  therefore,  absorption  must  be  assisted  by  some 
physical  agent.  This  agent  is  the  highly  diffusive  acids 
and  salts  which  are  secreted  so  freely  into  the  stomach 
during  digestion  ;  and  it  is  very  probable  that  they  not 
only  effedt  a  solution  of  the  proteinaceous  matter  of  food, 
but,  by  converting  it  into  peptones,  as  Lehmann  ex¬ 
presses  it,  they  also  change  the  melecular  form  of  the 
material,  and  make  it  pass  from  an  unabsorbable  colloid 
into  a  highly  diffusive  crystalloid.  If,  indeed,  it  be,  as 
Mr.  Graham  supposes,  that  a  colloid  molecule  is  but  a 
group  of  smaller  crystalloids,  the  adtion  of  tjie  saline  and 
acid  constituents  of  the  gastric  juice  might  be  to  break 
up  the  larger  colloid  molecule,  and  thus  give  it  the  pro¬ 
perty  of  diffusion  and  absorption.  An  opposite  condition 
of  things  would  occur  in  the  alkaline  blood,  whereby  the 
colloid  molecule  would  regain  its  strudture,  and  lose 
its  diffusive  tendency  ;  but,  coming  to  the  tissues,  where 
an  acid  condition  of  the  fluids  again  exists,  it  once  more 
changes  its  molecular  strudture,  and  quits  the  blood  to 
serve  the  purposes  of  nutrition.  The  exadt  nature  of 
the  phenomena  that  occur  when  the  liquid  nutrient  matter 
which  thus  escapes  is  changed  into  solid  tissue  is  un¬ 
known  to  us  ;  but  there  is  good  reason  for  believing  that 
it  is  no  more  than  a  molecular  movement  effedted  by  the 
agency  of  saline  matter.  In  the  case  of  certain  struc¬ 
tures  which  contain  more  than  a  common  amount  of 
mineral  salts,  this  is  unquestionably  so,  for  it  occurs  in 
the  consolidation  of  the  spiciflas  of  sponges,  the  cal¬ 
careous  tissues  of  polypes,  the  hard  dermal  structures 
of  the  radiata,  mollusca,  Crustacea,  &c.,  and  in  the  cal¬ 
careous  deposits  of  bone,  teeth,  tegumentary  scales,  egg¬ 
shells,  &c.,  of  the  vertebrata.  In  all  these  instances  the 
secreted  matter  must  first  have  been  crystalloidal,  or  it 
could  not  have  been  secreted ;  it  then  takes  the  form  of 
a  liquid  colloid  or  jelly;  and  finally,  by  a  further  mole¬ 
cular  movement,  it  passes  into  the  condition  of  a  pedtous 
solid — the  saline  constituents,  according  to  their  nature 
and  proportion,  determining  the  degrees  of  hardness. 

Again,  the  removal  of  effete  matters  and  worn-out 
tissues  is  undoubtedly  effedted  by  the  agency  of  saline 
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substances  ;  for,  during  the  processes,  of  oxidation,  acid 
compounds  are  produced,  which,  by  adting  chemically  on 
the  saline  constituents  of  the  animal  fluids,  give  them  a 
solutive  power  on  plastic  matters,  and  thus  enable  them 
to  remove  the  debris  of  worn-out  tissue. 

As  to  special  fundtions  of  the  several  saline  constituents 
of  food,  little  can  be  said  ;  but  it  is  a  remarkable  fadt  that 
the  alkaline  or  basic  phosphate  of  soda  is  invariably 
found  in  the  blood,  while  acid  phosphate  of  potash  is  the 
chief  constituent  of  the  juice  of  flesh.  Most  likely  the 
former  is  concerned  in  preserving  the  liquid  colloidal 
condition  of  albumen  and  fibrin,  and  so  keeping  them 
from  being  lost  by  secretion,  while  the  latter  is  engaged 
in  an  opposite  duty.  The  alkalinity  of  the  blood  also 
helps  in  the  oxidation  of  organic  matters  ;  and  as  the 
basic  phosphate  of  soda  is  endowed,  like  an  alkaline  car¬ 
bonate,  with  the  power  of  absorbing  carbonic  acid,  it  is 
the  chief  agent  whereby  this  compound  is  removed  from 
the  system.  This  is  a  remarkable  property,  and  is  one 
of  the  chief  uses  of  basic  phosphate  of  soda  in  the  blood. 
In  point  of  fadt,  when  it  is  not  there  in  sufficient  quantity 
to  perform  this  fundtion,  it  is  replaced  by  an  alkaline 
carbonate.  We  find  this  to  be  so  in  the  blood  of 
herbivorous  animals,  where  the  proportions  of  the  two 
salts  are  the  reverse  of  what  they  are  in  man  and  car¬ 
nivora.  Some  notion  may  be  formed  of  the  relative 
importance  of  the  saline  matters  of  the  blood  by  reference 
to  this  diagram  from  Liebig. 
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And  in  those  cases  where  the  phosphoric  acid  is  deficient, 
it  is  replaced  by  carbonic  acid.  In  man,  for  example, 
the  quantity  of  combined  carbonic  acid  in  the  ashes  of 
the  blood  is  only  3*78  per  cent,  whereas  in  the  calf  it  is 
9*85,  and  in  the  sheep  19*47  Per  cent>  so  that  in  all  cases 
the  alkalinity  of  the  blood  remains  the  same. 

The  salts  of  potash  in  the  juice  of  flesh  have,  no  doubt, 
an  equally  important  duty  to  perform,  although  of  an 
opposite  character  ;  for  while  the  alkaline  phosphate  of 
soda  in  the  blood  prevents  the  transudation  of  nutrient 
matter,  the  acid  phosphate  of  potash  in  the  muscular 
fluid  promotes  it  ;  and  thus  it  is  concerned  in  nutrition 
and  in  the  solution  of  worn-out  tissues. 

Earthy  phosphates,  especially  phosphate  of  lime,  are, 
perhaps,  the  agents  for  the  consolidation  of  tissue  ;  for 
not  only  are  they  present  in  the  hard  structures  of  the 
body,  as  the  bones  and  teeth,  but  they  also  enter  into  the 
composition  of  flesh. 

And  not  less  important  in  the  morphological  functions 
of  the  animal  body  is  the  presence  of  common  salt.  It  is 
a  large  constituent  of  every  one  of  the  secretions,  and 
forms  about  half  the  total  weight  of  the  saline  matters  of 
the  blood.  Unlike  the  phosphates,  however,  it  does  not 
enter  into  the  composition  of  tissue,  but  seems  to  be  only 
a  medium  of  absorption  and  secretion  ;  and  so  necessary 
is  it  for  this  purpose,  that  it  is  not  possible  to  alter,  to 
any  large  extent,  its  proportion  in  the  blood.  If  we 
drink  water  containing  but  little  common  salt  in  solution, 
it  does  not  permanently  dilute  the  blood,  but  passes  off 
immediately  by  the  kidneys  ;  and  if  we  try  to  increase 
the  amount  in  the  blood  by  drinking  solutions  of  salt,  as 
sea  water,  it  refuses  to  be  absorbed.  This  normal  pro¬ 
portion  of  it  in  the  blood  is  evidently  a  physiological 
necessity,  which  the  conditions  for  diffusion  imperatively 
demand.  It  is  a  curious  fadt,  also,  that  common  salt  has 
the  faculty  of  forming  crystallisable  compounds  with 
most  of  the  unorganised  and  effete  constituents  of  the 
body.  May  it  not,  therefore,  be  an  important  agent  of 
diffusion,  and  be  thus  concerned  in  the  phenomena  of, 
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absorption  and  secretion  ;  for  as  colloidal  matters — albu¬ 
men  and  fibrin — cannot  pass  through  the  walls  of  the 
intestines,  or  the  blood-vessels,  it  may  well  be  that 
through  the  agency  of  common  salt  and  the  free  acid  of 
the  gastric  and  muscular  juices,  they  temporarily  assume 
a  crystalloidal  condition,  and  are  thus  absorbed  or 
secreted. 

The  constant  presence  of  common  salt  in  the  secre¬ 
tions,  and  the  necessity  for  it  in  due  proportion  in  the 
blood,  indicate  the  importance  of  a  proper  supply  of  it 
with  the  food.  We  perceive  this  in  the  instindt  of 
animals,  and  in  our  own  craving  for  it  when  it  does  not 
exist  in  sufficient  quantity  in  the  food.  Animals,  in  fadt, 
will  travel  long  distances,  and  brave  the  greatest  dangers, 
to  obtain  it.  Men  will  barter  gold  for  it  ;  indeed,  among 
the  Gallas,  and  on  the  coast  of  Sierra  Leone,  brothers 
will  sell  their  sisters,  husbands  their  wives,  and  parents 
their  children,  for  salt.  In  the  distridt  of  Accra,  on  the 
Gold  Coast  of  Africa,  a  handful  of  salt  is  the  most 
valuable  thing  upon  earth  after  gold,  and  will  purchase  a 
slave  or  two.  Mungo  Park  tells  us  that  with  the  Man- 
dingoes  and  Bambaras  the  use  of  salt  is  such  a  luxury 
that  to  say  of  a  man  “he  flavours  his  food  with  salt,” 
is  to  imply  that  he  is  rich  ;  and  children  will  suck  a  piece 
of  rock-salt  as  if  it  were  sugar. 

The  experiments  of  Boussingault  have  shown  that, 
although  salt  mixed  with  the  fodder  of  animals  does  not 
much  effedt  the  quantity  of  flesh,  fat,  or  milk  obtained 
from  them,  yet  it  seriously  affedts  their  appearance  and 
general  condition  ;  for  animals  deprived  of  salt,  other 
than  that  contained  naturally  in  the  food,  soon  get  heavy 
and  dull  in  their  temperament,  and  have  a  rough  and 
staring  coat.  Reulin  states  that  animals  which  do  not 
find  it  in  their  food  or  drink,  become  less  prolific,  and 
the  breed  rapidly  diminishes  in  number.  This  is  con¬ 
firmed  by  Dr.  Le  Saine,  who  says,  in  his  prize-essay  on 
salt,  that  it  increases  the  fertility  of  the  male  and  the 
fecundity  of  the  female,  and  it  doubles  the  power  of 
nourishing  the  foetus.  During  the  period  of  suckling, 
also-,  salt  given  to  the  mother  renders  the  milk  more 
abundant  and  more  nutritious.  It  likewise  accelerates 
growth,  and  gives  a  finer  condition  to  the  skin  ;  and  the 
flesh  of  animals  fed  with  it  is  better  flavoured  and  more 
easily  digested,  than  that  of  animals  which  do  not  partake 
of  it.  In  barbarous  times,  the  most  horrible  of  punish¬ 
ments,  entailing  certain  death,  was  the  feeding  of  culprits 
on  food  without  salt  ;  and  in  the  experiments  of  the 
French  Academicians,  flesh  deprived  of  its  saline  con¬ 
stituents  by  being  washed  with  water,  lost  its  nutritive 
power,  and  animals  fed  on  it  soon  died  of  starvation. 
Even  after  a  few  days,  with  such  a  diet,  the  instincts  of 
the  animals  told  them  it  was  worthless  as  food  ;  indeed, 
for  all  purposes  of  nutrition,  it  was,  as  Liebig  says,  no 
better  than  the  eating  of  stones,  and  the  utmost  torments 
of  hunger  were  hardly  sufficient  to  induce  them  to  con¬ 
tinue  the  diet.  There  was  plenty  of  nitrogenous  matter 
in  the  food,  but  there  was  no  medium  for  its  solution  and 
absorption,  and  hence  it  was  useless. 

The  oxides  of  iron,  and  their  homologues,  the  oxides  of 
manganese,  are  largely  concerned  in  the  processes  of 
sanguification  and  oxidation.  They  enter  into  the  com¬ 
position  of  the  globules  of  the  blood — manganese  being 
the  chief  mineral  constituent  of  the  corpuscles  of  white- 
blooded  animals,  and  iron  of  red.  In  fadt,  the  colouring- 
matter  of  the  blood  discs  (cruorin),  as  well  as  that  of  the 
muscles  (myochrome),  is  a  compound  of  iron  and  albu¬ 
men  (globulin),  which  has  a  remarkable  property  of  ab¬ 
sorbing  oxygen  when  exposed  to  the  air,  and  of  giving 
it  out  again  in  the  presence  of  reducing  agents.  In  the 
one  case  it  acquires  an  arterial  tint,  and  in  the  other  a 
venous;  and  the  spedtrum  informs  us  that  these  two 
conditions  of  it  are  easily  assumed — one  by  the  presence 
of  atmospheric  oxygen,  and  the  other  by  decaying  organic 
matter.  It  is  hardly  to  be  doubted  that  these  are  the 
conditions  of  it  in  blood— the  bright  red  oxidised  cruorin 
being  the  form  of  it  in  arterial  blood,  and  the  dark  re- 
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duced  variety  of  it  in  venous.  The  functions,  therefore, 
of  both  cruorin  and  myochrome  are  entirely  of  a  respi¬ 
ratory  nature;  for  in  the  former  case  it  is  the  medium 
whereby  oxygen  is  absorbed  from  the  air  in  the  lungs, 
and  is  carried  with  the  blood-discs  throughout  the  body, 
and  in  the  latter  it  may  be  the  agent  of  interstitial  oxidation. 

Lastly,  there  is  a  mineral  constituent  of  our  food,  silica, 
which  enters  into  the  composition  of  all  the  tegumentary 
appendages.  Its  presence  is  not  of  so  much  importance 
to  us  as  to  the  lower  animals,  whose  warmth  is  retained 
by  a  natural  covering  of  hair,  or  wool,  or  feathers.  In  the 
case  of  birds,  indeed,  the  quantity  of  silica  in  the  feathers 
is  very  considerable,  and  Gorup-Besanez  has  described  its 
physiological  relations. 

As  to  the  proportions  of  mineral  substances  required  in 
the  food,  it  is  difficult  to  speak.  Dr.  Edward  Smith  says 
that  an  adult  man  requires  daily  from  32  to  79  grains  of 
phosphoric  acid  ;  from  51  to  175  grains  of  chlorine  (equal 
to  from  85  to  291  grains  of  common  salt)  from  27  to  107 
grains  of  potash;  from  80  to  171  of  soda;  from  23  to 
6'3  of  lime  ;  and  from  2'5  to  3  of  magnesia.  According 
to  Mr.  Lawes,  a  very  small  portion  of  these  salts  is 
retained  in  the  system  ;  for  in  fattening  pigs  he  found  that 
of  every  11  lbs.  of  mineral  matter  contained  in  the  food 
only  12  ozs.  were  stored  up  in  the  body,  and  this  was 
chiefly  the  earthy  phosphates,  all  the  rest  being  either 
unabsorbed,  or  else  used  in  the  work  of  absorption, 
assimilation,  and  secretion.  In  most  cases,  therefore, 
there  is  sufficient  saline  matter,  excepting  common  salt, 
in  all  ordinary  food  ;  but  for  all  this,  the  presence  of  it  in 
the  water  we  drink  is  not  an  unimportant  question.  Four- 
fifths  of  the  earth’s  surface  are  composed  of  calcareous 
strata,  which  yield  water  that  is  more  or  less  rich  in  car¬ 
bonate  or  sulphate  of  lime  ;  and  it  may  well  be  that  this 
is  a  wise  provision  for  the  supply  of  these  salts  to  the 
animal  system.  As  Mr.  Johnston  has  truly  observed  in 
his  “  Chemistry  of  Common  Life,”  “  The  bright  sparkling 
hard  waters  which  gush  out  in  frequent  springs  from  our 
chalk  and  other  lime-stone  rocks  are  relished  to  drink,  not 
merely  because  they  are  grateful  to  the  eye,  but  because 
there  is  something  exhilarating  in  the  excess  of  carbonic 
acid  they  contain  and  give  off  as  they  pass  through  the 
warm  mouth  and  throat  ;  and  because  the  lime  they  hold 
in  solution  removes  acid  matters  from  the  stomach,  and 
thus  aCts  as  a  grateful  medicine  to  the  system.  To 
abandon  the  use  of  such  a  water,  and  to  drink  daily  in 
its  stead  one  entirely  free  from  mineral  matter,  so  far  from 
improving  the  health,  may  injure  it;”  in  faCt  the  water  of 
a  country  may  determine  the  diet  of  its  inhabitants.  The 
soft  waters  of  the  lakes  of  Scotland,  for  example, 
may  have  had  something  to  do  with  the  choice  of 
brown  meal  ;  and  but  for  the  calcareous  waters  of  Ireland 
the  potato  could  not  have  become  a  national  food. 

(To  be  continued.) 
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The  opening  meeting  of  the  session  was  held  on  Wed¬ 
nesday  evening,  October  7th,  under  the  presidency  of 
G.  W.  Sandford,  Esq.  There  was  a  very  large  attend¬ 
ance,  and,  for  the  first  time,  the  meeting  was  honoured 
with  the  presence  of  a  goodly  number  of  ladies.  We 
hope  the  council  will  in  future  invite  ladies  to  their  con¬ 
versazione  as  well  as  to  their  opening  meetings,  for  their 
presence  always  lends  a  charm  to  the  proceedings,  and 
has,  we  are  sure,  an  influence  for  good  on  the  students. 

At  no  period  of  the  history  of  this  society  has  there 
been  more  cause  for  congratulation  than  the  present.  For 
twenty-eight  years  the  council  have  laboured  hard  to 
promote  the  interests  of  pharmacy,  and  to  render  exami¬ 
nation  compulsory  on  those  who  shall  carry  on  the  busi¬ 


ness  of  a  chemist  and  druggist.  The  attainment  of  this 
objeCt  by  the  Pharmacy  Bill  which  passed  both  Houses  of 
Parliament  during  the  last  session  was,  of  course,  a  cause 
for  rejoicing  at  this  the  first  meeting  of  the  society  since 
the  passing  of  the  Act. 

The  President  called  upon  the  professors  to  announce 
the  results  of  their  respective  examinations  at  the  close 
of  the  last  session,  and  it  was  highly  gratifying  to  hear 
them  speak  in  such  high  terms  of  the  conduct  of  the 
students.  Whether  in  the  leCture  theatre,  the  botanical 
gardens,  or  the  laboratory,  they  had  not  only  conducted 
themselves  well  and  gained  the  praise  of  those  who  had 
had  an  opportunity  of  watching  their  behaviour  and 
comparing  it  with  students  at  other  schools,  but  they  also 
went  through  their  studies  with  real  earnestness,  deter¬ 
mined  to  make  the  best  use  of  their  time,  and  to  gain  as 
much  knowledge  as  they  could.  With  regard  to  the 
prizes,  medals,  and  certificates,  they  were  never  better 
merited  than  during  the  last  session.  The  President  then 
distributed  the  prizes,  and  called  upon  Mr.  H.  B.  Brady, 
of  Newcastle,  to  deliver  an  inaugural  address.  We  con¬ 
gratulate  the  council  on  their  choice  of  one  so  peculiarly 
fitted  to  open  the  session  at  such  an  important  time 
as  the  present.  The  address  is  quite  as  applicable 
to  students  in  our  schools  of  chemistry  as  to  pharma¬ 
ceutical  students,  and  we  trust  our  short  report  may 
lead  some  to  enter  into  their  studies  with  renewed 
energy,  bent  upon  searching  into  the  mysteries  of  that 
branch  of  science  to  which  they  are  giving  their  special 
attention. 

Mr.  Brady  began  by  making  a  few  observations 
on  the  present  aspeCt  of  pharmacy  in  its  social  and 
ethical  relations  ;  they  were  no  longer  a  mere  voluntary 
association  as  they  had  been  stigmatised  in  the 
House  of  Commons  during  the  late  debate,  but  now 
occupied  the  same  relation  to  Government  as  other  pro¬ 
fessional  bodies  who  hold  examining  powers,  the  Legis¬ 
lature  having,  with  general  approval,  given  them,  as  a  body, 
a  certain  monopoly  on  an  educational  basis,  as  it  had  done 
heretofore  to  lawyers,  surgeons,  and  others  ;  they  had, 
however,  with  their  new  powers  and  improved  position 
new  and  increased  responsibilities.  Those  who  had  given 
them  new  powers  looked  for  an  advantage  in  having  a 
specially  educated  body  of  men  to  perform  certain  duties, 
and  it  was  for  them  to  qualify  themselves  for  the  enlarged 
sphere  opened  to  them.  No  mere  curriculum  of  college 
instruction  could  impart  that  sort  of  intellectual  cultiva¬ 
tion  and  tone  of  thought  that  places  a  man  above  the 
category  of  tradesmen,  but  they  must  qualify  themselves 
by  closer  mental  training  for  that  higher  social  position 
which  it  would  be  their  own  fault  if  they  did  not  occupy. 
In  speaking  of  systematic  study,  Mr.  Brady  said  it  was 
in  after  life  that  the  man  who  had  done  his  elementary 
work  well,  systematically  reaped  its  full  advantage  ;  for 
he  had  ready  a  framework  more  or  less  elaborate  in 
which  each  new  truth  finds  a  natural  place.  The  amount 
of  detail  a  student  could  impart  to  his  work  was,  no 
doubt,  partly  dependent  on  the  opportunities  at  his  dis¬ 
posal  and  the  bent  of  his  mental  powers,  but  its  accuracy 
and  usefulness  depend  on  conditions  entirely  within  his 
own  command,  and  the  first  in  importance  was  system, 
or  regularity  in  the  attendance  of  lectures,  demonstra¬ 
tions,  and  laboratory  practice.  Each  step  in  scientific 
knowledge  is  dependent  upon  the  one  that  precedes  it, 
and  bears  an  equally  close  relation  to  that  Which  fol¬ 
lows.  To  miss  a  single  leCture  in  a  course  consisting 
of  a  hundred  seemed  a  trifling  matter,  but  the  real  loss 
could  not  be  measured  by  mere  numerical  proportion. 
It  might  easily  happen  that  an  acquaintance  with  a 
principle  expounded  in  the  negleffed  discourse  is  essen¬ 
tial  to  the  proper  comprehension  of  many  that  follow. 
A  German  author,  Richter,  speaking  of  this  sort  of  steady 
persistence  in  following  out  a  well-devised  course  of 
education,  concluded  a  paragraph  by  saying  that — 
“  Regularity  is  unity,  unity  is  God-like;  only  the  Devil  is 
i  changeable.” 
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The  speaker  then  impressed  upon  the  students  the  neces¬ 
sity  of  being  thorough ,  not  to  be  content  with  surface 
work,  not  to  accept  the  appearance  for  the  reality,  the 
gilt  for  the  gold.  In  learning  a  principle,  they  must  strive 
to  know  the  phenomena  from  which  it  has  been  deduced; 
in  the  acquirement  of  fadts,  they  must  seek  to  associate 
them  with  the  laws  by  which  they  are  explained.  It  could 
not  be  too  often  repeated  that  there  is  no  royal  road  to 
knowledge  ;  and  the  many  tempting  bye-ways  that  diverge 
from  the  straight  course — green,  sunny,  and  sedudtive — 
that  promise  to  lead  to  the  same  goal,  soon  show,  though 
winding  and  deceptive,  and  not  easily  traced,  that  to 
whatever  end  they  do  lead  it  is  not  the  one  desired.  You 
may  know  them  only  by  one  fadt — they  always  tend,  just 
a  little,  downwards.  The  right  road  is  up-hill — rough 
near  its  outset,  and  marred  by  obstacles  that  at  a  little 
distance  look  formidable.  These  are  surmounted  by  toil 
and  perseverance,  but  the  achievement  brings  new  spirit 
into  the  work,  the  bye-ways  lose  their  fascination,  and 
new  difficulties  are  sought  rather  than  avoided.  The 
condition  in  which  the  drudgery  of  the  onset  becomes  a 
labour  of  love  is  attainable  by  all;  and  until  it  is  attained 
scientific  progress  is  hard  and  uncertain.  Mr.  Brady  then 
gave  some  useful  advice  on  recreation,  cultivating  a 
taste  for  literature  and  general  science,  &c.,  and  closed  a 
most  instructive  and  practical  address  by  referring  to  the 
history  of  William  Allen,  F.R.S.,  the  first  president  of 
the  Pharmaceutical  Society,  whose  youth  gave  him  no 
special  advantages,  but  who  had  to  work  his  way  to  suc¬ 
ceeding  positions  of  increased  responsibilities  in  that 
well-known  pharmacy  at  Plough-court  with  which  his 
name  is  inseparably  connected,  and  who,  by  diligence, 
devotion,  and  earnestness,  became  the  man  of  science 
whose  memoirs  on  carbon,  on  carbonic  acid,  and  on  respi¬ 
ration,  were  amongst  the  finest  researches  of  their  day — 
who  became  the  friend  and  associate  of  Davy,  Wollaston, 
Berzelius,  De  Luc,  and  others  of  that  noble  fraternity  of 
chemists  and  physicists, — the  brilliant  and  fascinating 
lecturer  on  chemistry  at  Guy’s  Hospital  and  the  Royal 
Institution,— and  the  philanthropist  labouring  hand  in 
hand  with  Clarkson,  Brougham,  Wilberforce,  and  the 
rest  of  that  devoted  band,  to  whom  civilisation  owes  the 
suppression  of  the  slave  trade,  the  amelioration  of  a 
barbarous  penal  code,  and  the  initiatory  steps  in  the  spread 
of  education. 
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Paris,  Oct.  14,  1868. 

Academy  of  Sciences  : — Hydrides  of  Hydrocarbons  (Styrolenic 
series). —  Volumetric  Determination  of  Zinc. —  Chlorosulphuric 
Ether. — Action  of  Zinc  Ethyl  on  Bichlorinated  Acetal. — Bichlori¬ 
nated  Aldehyd. — Colouration  of  Peroxide  of  Nitrogen. 

French  chemists’  minds  have  been  so  fertile  lately  that 
my  communications  for  some  time  will  be  little  more  than 
abstracts  of  the  Comptes  Rendus.  The  following  memoirs 
were  brought  forward  on  the  10th  of  August  : — “  Deter¬ 
mination  of  the  Number  and  the  Laws  of  the  Variation  of 
Co-efficients  of  Elasticity  for  Solid  Heterogeneous  Bodies,” 
by  M.  Gosiewski  ;  “  On  the  Hydrides  of  Hydrocarbons 
(Styrolenic  series),”  by M.  Berthelot;  “Coloured  Reactions 
of  Aniline,  of  Pseudo-toluidine,  and  of  Toluidine,”  by  M. 
Rosenstiehl  ;  “  On  the  State  of  Salts  in  Solutions,”  by  M. 
Mehay. 

M.  Berthelot  commences  his  memoir  with  the  analytical 
proof  that  ethylbenzol  is  hydride  of  styrolene,  in  confirma¬ 
tion  of  the  results  already  obtained  by  synthesis.  Adtion 
of  heat  on  ethylbenzol.  The  vapour  of  this  compound 
made  to  pass  through  a  porcelain  tube  heated  to  moderate 
redness  is  nearly  totally  decomposed  ;  the  most  abundant 
produdt  of  the  reaction  being  styrolene — 

CI2H4(C4H6)  -  Ci2H4(C4H4)  r h2. 

Its  formation  in  great  quantity  is  characteristic  of  ethyl- 
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benzol,  and  distinguishes  this  from  xylene  or  dimethyl- 
benzol,  the  isomeric  hydrocarbon.  Although  in  smaller  pro¬ 
portion,  benzol  is  formed  simultaneously  with  styrolene — 
CI3H4(C4H6)  =  Ci2H(3-{-C4H4.  These  are  the  most  abun¬ 
dant,  and  to  some  extent  the  normal  products  of  the  decom¬ 
position  of  ethylbenzol  ;  but,  as  in  most  organic  reactions, 
secondary  products  are  formed.  Among  the  second¬ 
ary  products  is  toluine,  or  methylbenzol — Ci4Hs,  or 
CI2H4(C2H4).  The  proportion  of  this  body  formed  in 
M.  Berthelot’s  experiments  amounted  to  about  one-third 
that  of  the  styrolene.  Naphthaline,  C20Fl8,  and  hydride  of 
naphthaline,  C2oHI0,  were  also  detected.  The  aCtion  of  a 
red  heat  transforms  then  a  small  portion  of  ethylbenzol 
into  dimethylbenzol  by  a  sort  of  molecular  transposition, 
which  results  from  the  metamorphosis  of  an  ethylenic 
residue  decomposed  into  two  more  stable  methylenic 
residues,  CI2H4(C4H6)  =  CI2H4  [C2H2(C2H4)] . 

The  formation  of  styrolene  by  the  humid  method  is 
effected  by  aid  of  the  ether,  which  is  prepared  by  reading 
upon  boiling  ethylbenzol  with  bromine  vapour.  To  trans¬ 
form  this  ether  into  styrolene.  it  is  only  necessary  to 
remove  the  elements  of  the  hydrobromic  acid — 

CI2H4[C4H4(HBr)]  -  HBr  =  CI2H4(C4H4). 

When  the  ether  is  made  to  ad  at  i8o°  upon  alkaline 
acetates  or  benzoates,  a  small  quantity  of  styrolene  (also 
metastyrolene)  is  formed,  while  styrolacetic  and  benzoic 
ethers  are  the  principal  products— 

CI2H4  [C4H4(HBr)J  +  C4H3Na04  =  CI2H4(C4H4)  + 
C4H404  +  NaBr. 

This  secondary  readion  which  furnishes  the  hydrocarbon, 
M.  Berthelot  remarks,  he  has  observed  for  a  long  time, 
is  produced  upon  nearly  all  hydrochloric  and  hydrobromic 
ethers  of  true  alcohols.  Styrolene  appears  again  as  a 
secondary  produd,  and  together  with  ethylbenzol,  in  the 
readion  of  sodium  on  styrolhydrobromic  ether — - 

2CI2H4(C4H5Br)  +  Na2  =  CI2H4(C4H4)  +  CI2H4(C4H6) 

+  2NaBr. 

But  it  is  the  readion  of  an  aqueous  solution  of  potash 
upon  this  ether  at  180°  which  furnishes  the  largest  amount 
of  styrolene.  In  this  readion  the  hydrocarbon  is  changed 
first,  under  the  influence  of  heat  and  the  alkali,  into  meta¬ 
styrolene.  In  distilling  the  hydrocarbon  produced,  one 
obtains  above  300°  a  mixture  of  styrolene  regenerated  from 
its  polymer,  and  an  oxygenated  body  (probably  styrolenic 
ether,  C^HjsOa).  By  redistillation,  styrolene  with  all 
its  charaders  is  obtained. 

On  the  17th  of  August,  M.  Nickles  communicated  a 
memoir  “  On  Manganoso-Manganic  Fluoride”;  M.  Renard, 
a  memoir  “  On  the  Volumetric  Determination  of  Zinc.” 
The  following  were  also  brought  forward  at  this  meeting : — 
“  On  Chlorosulphuric  Ether,”  by  M.  de  Purgold  ;  “  On 
the  Condensed  Ureas,”  by  M.  Schiff  (second  memoir) ; 
“  Adion  of  Zinc-Ethyl  on  Bichlorinated  Acetal,”  by 
M.Paterno;  “On  Bichlorinated  Aldehyd,”  by  M.  Paterno. 

M.  Renard’s  volumetric  process  of  determining  zinc 
depends  upon  the  following  readions :  — When  in  a  deter¬ 
minate  quantity  of  a  solution  of  yellow  prussiate  of 
potash  the  solution  of  a  zinc  salt  is  added,  the  whole  of 
the  zinc  is  precipitated  as  double  ferrocyanide  of  zinc  and 
iron,  completely  insoluble  in  ammoniacal  water.  By 
determining  with  the  aid  of  permanganate  of  potash  the 
excess  of  prussiate  of  potash  employed,  the  amount  of 
zinc  is  obtained  by  calculation.  To  assay  a  mineral,  one 
or  two  grammes  are  dissolved  in  aqua  regia,  ammonia 
added,  the  solution  filtered  from  the  precipitate,  and  the 
latter  washed.  To  the  filtered  part,  25  c.c.  of  a  solution 
of  ferrocyanide  of  potassium  (150  grammes  to  the  litre) 
are  added  ;  the  solution  is  made  up  to  250  c.c.,  filtered, 
100  c.c.  of  the  filtrate  are  measured  into  a  glass  vessel, 
and  neutralised  with  pure  hydrochloric  acid  free  from 
chlorine  and  sulphurous  acid.  Afterwards  the  solution  is 
rendered  strongly  acid  with  about  30  c.c.  of  this  same 
acid,  and  titrated  permanganate  solution  added  until  the 
whole  of  the  yellow  prussiate  is  transformed  into  red 
prussiate.  By  calculation  the  amount  of  zinc  contained 
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in  the  mineral  is  arrived  at.  None  of  the  metals 
commonly  present  in  minerals,  such  as  iron,  alumina, 
manganese,  lead,  &c.,  influence  the  process.  Either  they 
are  precipitated  by  the  ammonia,  or  in  the  case  of  others — - 
lead,  for  instance,  the  oxide  of  which  is  soluble — they 
are  not  precipitated  by  ferrocyanide  of  potassium. 
Copper  is  an  exception. 

When  chloric  ether  is  brought  in  contadl  with  anhydrous 
sulphuric  acid  at  zero,  this  solid  gradually  liquefies. 
Heating  to  ioo°  causes  the  mixture  to  become  brown  and 
disengage  sulphurous  acid  ;  but  when  it  is  poured  drop. by 
drop  into  water  at  zero,  a  heavy  stratum  of  oil  is  formed, 
which,  washed  and  dried  upon  chloride  of  calcium,  is 
already  deprived  of  the  unchanged  sulphuric  acid  and 
chloric  ether.  This  oil  is  decomposed  by  distillation  at 
the  ordinary  pressure,  a  little  above  ioo°.  In  the  vacuum 
it  passes  over  almost  entirely  from  70°  to  no0.  A  slight 
oily  and  coloured  residue  remains.  The  greater  portion 
distils  between  70°  and  go°.  After  several  rectifications, 
a  liquid  is  obtained  which  boils  in  vacuo  at  8o°  to  82°. 
Analysis  gave  numbers  corresponding  sufficiently  closely 
with  the  formula  C2H5CISO3.  This  substance  is  then  the 
result  of  the  addition  of  chloric  ether  to  anhydrous  sulphu¬ 
ric  acid.  The  body  decomposes  partially  at  each  distilla¬ 
tion,  evolving  a  little  hydrochloric  acid,  and  the  residue 
becomes  thereby  enriched  in  free  sulphuric  acid,  The  oil 
is  nearly  insoluble  in  water  ;  it  dissolves  in  hot  water, 
decomposing  slightly.  Heated  with  water  in  a  sealed 
tube  to  ioo°  it  gives  ordinary  ether,  a  little  chloric  ether, 
and  hydrochloric  acid,  while  the  whole  of  the  sulphur 
passes  into  the  state  of  sulphuric  acid.  With  alcohol  the 
same  reaction  is  produced,  but  the  alcohol  reproduces 
chloride  of  ethyl.  With  acetate  of  soda  in  concentrated 
aqueous  solution,  acetate  of  ethyl,  sulphate  of  soda,  and 
free  acetic  acid  are  produced.  These  various  reactions 
lead  to  one  of  the  three  following  isomeric  formulae  : — 
Chloroisethionic  acid.  Chloride  of  isethionyl.  Chlorosulphuric  ether- 

_ x _  _ > _ ^ _ x _ 

CHI^CISO^OH.  X2H4(0H)S02C1.  C2H50S02C1. 

M.  de  Purgold  has  verified  the  third  hypothesis. 

Zinc-ethyl  does  not  aCt  at  the  ordinary  temperature  on 
bichlorinated  acetal,  even  after  several  day’s  contadt;  but 
if  the  mixture  of  the  two  compounds  be  heated  to  140°  in 
a  cohobating  flask,  an  adlion  is  manifest  by  the  regular 
evolution  of  gas,  and  as  a  residue  ether  mixed  with  oxide 
and  chloride  of  zinc  is  obtained.  Upon  passing  the  gas 
through  a  tube  surrounded  by  a  freezing  mixture,  and 
afterwards  into  bromine,  in  the  cooled  receiver,  M.  Paterno 
collected  chloride  of  ethyl  ;  the  bromine  absorbed  a  portion 
of  gas  which  had  not  condensed.  The  bromine  thus 
Obtained  boiled  between  130°  and  1420 ;  it  yielded  by 
analysis,  for  the  bromine,  numbers  intermediate  between 
those  required  by  theory  for  bromide  of  ethylene  and 
bromide  of  propylene.  The  gases  not  absorbed  by 
bromine  were  considered  to  be  due  to  secondary  reactions. 

M.  Lieben  having  demonstrated  that  by  the  aCtion  of 
chlorine  on  hydrated  alcohol  the  chlorinated  derivatives 
of  acetal  were  formed,  explained  the  formation  of  chloral 
by  the  adtion  of  chlorine  on  absolute  alcohol,  by  supposing 
first  the  formation  of  trichlorinated  acetal,  and  afterwards 
by  the  adtion  of  hydrochloric  acid,  the  splitting  up  of  the 
trichlorinated  acetal  into  chloride  of  ethyl  and  trichlo¬ 
rinated  aldehyd  (chloral).  This  explanation  is  confirmed, 
on  the  one  side  by  the  fadt  observed  by  M.  Stas,  of  the 
existence  of  acetal  among  the  products  of  the  adtion  of 
chlorine  on  alcohol  ;  and  on  the  other  side,  by  the  decom¬ 
position  observed  by  M.  Wurtz  and  by  M.  Beilstein,  of 
acetal  in  ccntadt  with  acetic  acid,  into  ethylic  acetate  and 
aldehyd.  M.  Paterno  proposed  to  himself  the  verification 
by  experiment  of  M.  Lieben’s  supposition,  by  studying 
the  transformation  of  the  chlorinated  derivatives  of  acetal 
in  presence  of  acids,  and  at  the  same  time  preparing 
by  this  means  the  chlorinated  derivatives  of  aldehyd 
that  have  not  been  diredtly  obtained.  The  bichorinated 
acetal,  which  is  easily  prepared  by  the  adlion  of  chlorine 
on  alcohol  at  8o°,  was  chosen  for  the  experiments. 


M.  Paterno  submitted  this  bichlorinated  acetal  to  the 
adlion  of  sulphuric  acid,  and  thus  obtained  bichlorinated 
aldehyde,  GC12HGGH,  isomeric  with  chloride  of  chlor- 
acetyl,  GC1H2G0C1,  obtained  by  M.  Wurtz.  This 
readtion  confirms  the  supposition,  that  in  bichlorinated 
acetal  the  two  atoms  of  chlorine  are  united  to  the  same 
atom  of  carbon,  analogous  to  that  observed  in  other 
chlorinated  produdts  of  the  fatty  series.  The  following 
are  details  of  the  experiments  : — In  the  preparation  of  the, 
bichlorinated  aldehyd,  a  mixture  of  bichlorinated  acetal 
with  four  to  six  volumes  of  ordinary  sulphuric  acid,  was 
distilled  ;  the  distillation  is  most  conveniently  made  with 
an  oil  bath  heated  to  130°.  The  distillate  requires  several 
redlifications  ;  that  which  passes  over  between  88°  and 
go°  is  pure  bichlorinated  aldehyd.  It  constitutes  a  very 
mobile  liquid,  heavier  than  water,  in  which  it  is  soluble  ; 
it  dissolves  also  in  alcohol  and  in  ether.  A  portion  of  this 
liquid  preserved  in  a  sealed  tube  suffered  no  change  ;  but 
another  portion,  preserved  in  stoppered  flasks,  became 
thick,  and  finally  assumed  the  form  of  a  white  amorphous 
solid.  This  modification  of  bichlorinated  aldehyde, 
corresponding  probably  to  the  insoluble  chloral,  heated  to 
about  1200,  distils  regenerating  liquid  bichlorinated  alde¬ 
hyd.  The  analytical  results  and  the  vapour  density  of 
the  product  agreed  with  the  requirements  of  the  formula, 
G2H2C120.  These  experiments  were  made  in  the  labora¬ 
tory  of  the  University  of  Palermo,  under  the  direction  of 
M.  Gannizzaro,  and  will  be  continued. 

The  only  paper  of  chemical  interest  presented  at  the 
meeting  on  the  24th  of  August  was  a  note  “  On  the 
Colouration  of  Peroxide  of  Nitrogen,”  by  M.  Salet. 

The  vapour  of  peroxide  of  nitrogen  (hyponitric  acid) 
presents  some  remarkable  peculiarities.  Its  density 
decreases  rapidly  up  to  430  ;  then  this  decrease  becomes 
less  noticeable,  and  at  150°  is  nil.  At  the  same  time  the 
vapour  assumes  a  deeper  and  deeper  tint.  M.  Wurtz 
supposes  that  the  molecule  of  peroxide  of  nitrogen  at  a 
low  temperature  contains  N204  =  2  volumes,  and  that 
when  heated  it  is  gradually  dissociated  into  two  molecules 
of  N02,  occupying  each  two  volumes.  M.  Salet  states 
the  following  hypothesis  : — “  Since  the  peroxide  of 
nitrogen  is  colourless  at  a  temperature  at  which  its  vapour 
density  corresponds  truly  to  the  formula  N204,  and  since 
it  becomes  coloured  in  proportion  as  the  temperature  at 
which  the  molecular  condensation  corresponds  to  the 
formula  N02  is  approached,  let  us  suppose  that  N204  is 
colourless  and  that  N02  is  coloured.”  M.  Salet  has 
verified  this  hypothesis  experimentally. 
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Xylolsulphurous  Acid  and  Derivatives  of  Benzol. — 
F.  Lindow  and  R.  Otto.  Xylol,  of  the  boiling  point 
i3g° — 1410  C.,  obtained  by  fractional  distillation  of 
coal-tar  oil,  was^converted  into  sulphoxylolic  chloride  and 
then  by  means  of  sodium  amalgam  into  xylolsulphurous 
acid.  The  latter  thus  obtained  is  a  slightly  yellow, 
nearly  odourless  oil,  soluble  in  ether,  benzol,  and  alcohol, 
insoluble  in  boiling  water.  When  exposed  to  air  it  is 
gradually  oxidised  to  xylolsulphuric  acid.  The  aCtion 
of  chlorine  upon  xylolsulphurous  acid  is  represented  by 
the  following  equation  :  — 

G8HIOS02  +  2CI  -  HC1  -f  G8H9S02j 
Nascent  hydrogen  converts  it  into  xylilic  sulphydrate  : — 
G8HIO-SG2  +  4H  =  2H2G 

Fusing  potassic  hydrate  decomposes  it  without  the  forma¬ 
tion  of  any  by-produCl  into  sulphurous  acid  and  xylol  : — 

G8H9KaS02  +  KaH0  =  SKa203  +  G8HI0. 

When  heated  with  water  in  a  sealed  tube  xylolsulphuri 
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acid  and  oxyxylylic  disulphide,  Ei6Hi8S202,  are  formed. 
The  latter  on  being  treated  with  zinc  and  sulphuric  acid 
is  readily  converted  into  xylylic  sulphhydrate.  An 
alcoholic  solution  of  xylolsulphurous  acid  is  energetically 
acted  upon  by  nitrous  acid,  and  after  a  prolonged  treat¬ 
ment  the  solution  contains  nitrosulphoxylylic  acid. 

If  1  molecule  of  sulphobenzolic  amide  and  2  molecules 
of  potassic  hydrate  are  heated  together  to  the  fusion 
temperature  of  the  amide,  a  violet  reaction  takes  place, 
the  product  of  which  the  author  believes  to  be  a  substi¬ 
tuted  amide  having  part  of  its  typical  hydrogen  replaced 
by  potassium.  It  is  soluble  in  water,  and  on  addition  of 
acids  the  original  sulphobenzolic  amide  is  precipitated. 
On  heating  the  mixture  to  250° — 300°  the  slmide  is  decom¬ 
posed  into  sulphurous  acid  and  phenol 
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+  -SKa203  -f-  H20. 

— ( Zcitschr .  Ch.  N.F.  iv.,  37). 

Foriliatioh  of  Argentic  Peroxide  by  jOzone. — F. 
Wohl  ers  If  an  eledtric  current  from  a  couple  of  cells  of 
Bunsen’s  battery,  the  positive  pole  of  which  consists  of  a 
silver  plate,  is  made  to  pass  through  water  acidulated  with 
sulphuric  acid,  the  silver  becomes  covered  with  a  black 
coating  of  amorphous  argentic  p'eroxide.  The  formation 
of  this  oxide  is  due  to  ozone,  for  on  substituting  a 
platinum  foil  for  the  one  of  silver  the  smell  of  ozone  may 
be  at  ohce  recognised.  The  same  phenomenon  takes 
filace  if  instead  of  acidulated  water  a  solution  of  sodic 
sulphate  is  used.  No  peroxide  is  formed  in  a  solution  of 
potassic  nitrate  ;  the  liquid  gets  filled  with  a  floeculent  light 
bro\Vn  precipitate  of  argentic  oxide.  In  a  solution  of 
potassic  ferrocyanide  the  silver  becomes  covered  with  a 
white  film  of  amorphous  argentic  ferrocyanide,  and  in  one 
of  potassic  dichromate  with  a  reddish  black  film  of 
crystallised  argentic  chromate. — ( Gottinger  Nachr.,  1868, 
*39)* 


Menaphtoxylic  Acid  and  its  Derivatives. — A.  W. 
Hofmann.  The  reaction  by  which  the  author  obtained 
benzoic  acid  from  aniline  and  toluilic  acid  from  toluidine 
he  has  made  use  of  for  the  production  of  menaphtoxylic 
acid  (naphtalene-carboxylic  acid)  from  naphtalene.  (Ann. 
Ghent.  Pharm .,  cxlii.,  121.)  On  distilling  the  primary 
Uaphtylaminic  oxalate  a  distillate  rich  in  naphtylformamide 
is  obtained 
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and  on  treating  this  produCt  with  chlorhydric  acid,  and 
distilling  in  a  current  of  steam,  the  nitrile  of  naphtalene- 
carboxylic  acid  is  carried  over.  This  nitrile,  after  re-crystal¬ 
lisation  from  alcohol,  fuses  at  33*5°  C.,  and  boils  at  296-5°. 
It  combines  with  ammonic  sulphhydrate,  forming  the 
crystalline  compound,  GuHgN-S-, 

Naphtalene-carboxylic  amide,  GIOH7.G0.NH2,  is  ob¬ 
tained  by  dissolving  the  nitrile  in  alcoholic  sodic  hydrate 
and  precipitating  with  water.  It  fuses  at  204°.  Naphtalene- 
carboxylic  acid,  GioH7.GG.GH,  is  formed  by  a  prolonged 
treatment  of  the  nitrile  or  amide  with  aqueous  sodic 
hydrate, and  separated  by  precipitation  with  chlorhydric  acid 
It  fuses  at  1600,  is  sparingly  soluble  in  water,  more  readily 
in  hot  alcohol.  The  chloride,  Gi0H7OC1,  which  is  ob¬ 
tained  by  mixing  four  parts  of  the  amide  with  five  of 
phosphoric  chloride,  gives  with  ammonia  the  amide  of 
the  acid  ;  with  aniline  the  anilid,  GnH70.G6H5.HN  ;  with 
naphtylamine  naphtalene-carboxylnaphtylamide — 

GhH7O,Gi0H7.NH. 

The  anhydride  of  naphtalene-carboxylic  acid,(GnH7G)2G, 
is  obtained  by  heating  the  chloride  or  calcic  salt  to  140°. 
It  fuses  at  1450,  is  insoluble  in  water,  sparingly  soluble  in 
alcohol,  readily  in  ether  and  in  benzol. 

The  author  concludes  by  remarking  that'the  acid  here 
described  is  most  probably  identical  with  the  naphtalene- 
carboxylic  acid  of  V.  Merz  (Chemical  News,  No.  460, 
page  151). — (Deutsch,  Chetn,  Ges.,  Berlin,  1868,  38). 


-02  +  N  =GI0H7  N  +  H2G  +  GG2 


Xenol. — E.  Wroblevsky.  To  convert  xylol  into  xenol 
(oxyxylol),  G6H3(GH3)2(H0),  a  solution  of  potassic 
xylolsulphate  is  mixed  with  potassic  hydrate,  the  solution 
evaporated  to  dryness,  and  the  dry  mass  heated  to  300°  C, 
for  one  hour.  Water  is  then  added  with  a  little  chlorhy- 
dric  acid  and  the  xenol  distilled  off  in  current  of  steam. 
Xenol  thus  prepared  is  a  liquid,  boils  at  214-2°  (corr.),  is 
sparingly  soluble  in  water,  readily  in  alcohol  and  ether. 
It  is  readily  added  upon  by  bromine,  being  converted  into 
tribromxenol,  G-8H7Br30,  a  yellow  crystalline  body  fusing 
at  141°,  insoluble  in  water,  soluble  in  alcohol.  The  a&ion 
of  sodium  and  carbonic  anhydride  upon  xenol  gives  rise 
to  the  formation  of  xyletinic  acid,  GgHIO03.  This  acid 
when  re-crystallised  from  hot  water  is  obtained  in  white 
crystals  which  fuse  at  1550.  An  aqueous  solution  is 
coloured  violet  on  addition  of  ferric  chloride.  The  com¬ 
position  of  its  baric  salt  is  (G9Hg03)2Ba  +  H20.  The 
properties  of  xyletinic  acid  distinguish  it  from  phloretinic 
acid,  and  likewise  from  its  two  other  isomers — tropaic  and 
melilotic  acid. — ( Zcitschr .  Ch .,  N.F.  iv.,  232). 

Chloracetic  Acid. — N.  Fazukowitsch.  Chlorinated 
chloracetyle  is  most  readily  prepared  by  passing  chlorine 
into  chloracetyle  containing  iodine.  Distillation  of  the 
raw  material  over  copper  renders  it  chemically  pure ; 
boiling  point  106°  C.  On  mixing  chloracetylic  chloride 
with  an  equivalent  proportion  of  water,  the  whole  is  con¬ 
verted  into  chloracetic  acid.  By  the  action  of  chlora¬ 
cetylic  chloride  upon  urea,  the  compound 
GH5(G2H2C10)N20, 

is  formed.  The  chloracetic  urea  is  adted  upon  by 
potassic  cyanide,  and  amongst  the  products  of  this 
reaction  the  author  expects  to  find  Carbituric  acid. — (Ibid., 
N.F.  iv.,  234). 


CORRESPONDENCE. 


A  QUESTION  IN  THERMOTICS. 


To  the  Editor  of  the  Chemical  Neivs. 

Sir, — “Volta”  will  find  that  he  has  assumed,  without 
proof,  that  the  latent  heat  of  steam  is  the  same  at  o°  C. 
as  it  is  at  ioo°  C.  This  is  not  the  case.  According  to 
Regnault’s  results,  the  latent  heat  of  steam  at  o°  C.  is 
606-5,  instead  of  537.  There  is  a  further  error  in  taking 
'4805  for  the  specific  heat  of  steam.  The  specific  heat  to 
be  employed  is  the  true  specific  heat — viz. ,  that  at  constant 
volume.  The  specific  heat  of  steam  at  constant  volume, 
referred  to  that  of  an  equal  weight  of  water  as  unity,  is 
0-369.  Using  this  number,  we  have  by  this  second  method 
of  calculation  for  the  total  quantity  of  heat  in  1  gr.  of 
steam  at  ioo°  C.,  36-9  +  606-5  =  643-4,  a  result  sufficiently 
near  to  637. 

It  is  probable  that  the  specific  heat  of  steam  between 
o°  C.  and  ioo°  C.  is  less  than  the  specific  heat  at  ioo°.  \ 
and  the  number  0-369  was  obtained  by  Regnault  at  tem¬ 
peratures  above  ioo°  C.  It  is  obvious  that  if  we  possess 
a  sufficiently  accurate  determination  of  the  latent  heat  of 
steam  at  o°  C.,  this  method  will  enable  us  to  calculate  the 
specific  heat  between  o°  and  ioo°  C.  from  that  at  ioo°  C. 
— I  am,  &c., 

W.  Marshall  Watts. 


MISCELLANEOUS. 


The  New  Parliament. — There  is  good  reason  to  hope 
that  Science  will  be  well  represented  in  the  new  Parlia¬ 
ment,  for  some  of  our  most  eminent  chemists  and  physi¬ 
cists  are  in  the  field.  Amongst  them  we  may  mention 
Dr.  J.  H.  Gladstone,  F.R.S.,  who  is  working  hard  to 
secure  a  seat  for  the  city  of  York  ;  Dr.  Lyon  Playfair,  F.R.S. 
and  Dr.Richardson,  P'.R.S.  are  candidates  for  the  University 
of  Edinburgh  ;  while  Mr.  J.  Lowthian  Bell  is,  we  hear, 
aspiring  to  a  seat  for  Berwick  ;  Alfred  Smee,  F.R.S.,  for 
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Rochester ;  Sir  John  Lubbock, Bart. ,  F.R.S.,  for  West  Kent ; 
and  Colonel  Sykes,  F.R.S.,  again  a  candidate  for  Aberdeen. 
We  studiously  avoid  political  and  party  questions  in  this 
journal,  but  we  cordially  wish  these  eminent  candidates 
success,  because  the  great  question  of  technical  educa¬ 
tion,  which  has  been  so  freely  discussed  in  our  columns, 
is  likely  to  receive  the  serious  consideration  of  the  reformed 
parliament,  and  the  greater  the  number  of  scientific  repre¬ 
sentatives,  the  more  likely  are  we  to  have  this  momen¬ 
tous  subje<5t  brought  to  a  satisfactory  issue. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


(tJwder  this  beading  ifc  is  intended  to  give  the  titles  of  all  the  chemical  papers 
■which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  o£  the  more  important  papers  here  announced  will  appear 
in  future  number's  of  the  “  Chemical  News.”} 


Archives  des  Sciences. 

July  15, 1868. 

W.  Siemens  and  Halske,  “  An  Improved  Apparatus  for  Measuring 
the  Flow  of  Alcoholic  Liquids  and  for  Indicating  the  Quantity  of 
Absolute  Alcohol  contained  therein.” 

Bulletin  dc  la  Societe  Tndustriellc  de  Mulhouse. 

April,  1S68. 

J.  Kolb,  “  Researches  on  Chloride  of  Lime,  serving  as  an  Intro¬ 
duction  to  a  Memoir  on  the  Use  of  that  Substance  for  Bleaching 
Fabrics.” 

May,  1868. 

A.  Scheurer-Kestner,  “  Researches  on  the  Combustion  of  Coal.’’ 
Weber,  “  Report  on  E.  Burnat’s  Building  Boxes  for  Birds.”  Sage- 
beien,  “  On  a  new  Water  Wheel.”  J.  Siegfried,  “  Report  on  J. 
Dollfus’  Paper  on  the  Results  of  the  Cultivation  of  Cotton  in  Algeria.” 
A.  Scheurer-Kestner,  “  Historical  Note  on  the  Methods  employed 
for  obtaining  Sulphur  from  Soda  Waste.”  “  Resume  of  the  Author’s 
Memoir  on  the  Combustion  of  Coal.”  “  Memoir  on  the  Composition  of 
the  Gaseous  Products  of  Steam  Boiler  Furnaces.”  J.  Roth,  “  On  the 
Use  of  the  Yolk  of  Eggs  for  the  Preparation  of  Chocolate  and  for  the 
Manufacture  of  an  Article  of  Food.” 

Supplement. 

May,  1868. 

M.  Paraf-Javal,  “  Note  on  a  Method  of  Facilitating  the  Process  of 
Printing  Calico  with  Aniline  Black.”  C.  F.  A.  G.  Weise,  “An  Im¬ 
proved  Dye  Beck.”  F.  Dufourc,  “  On  “  Nimriff  ”  and  “  Eiram,”  Two 
New  Colouring  Matters  from  Algeria.”  CouriER,  “On  the  Prepara¬ 
tion  of  Aniline  and  Toluidine  Red  without  the  Use  of  Arsenic 
Acid.”  H.  Kcechlin,  “  On  the  Colouring  Matter  extracted  from  Soga 
Bark.” 

June,  1868. 

C.  Dollfus-Galline,  “  On  M.  Paraf-Javal’s  Method  of  Facilitating 
the  Process  of  Printing  Calico  with  Aniline  Black.” 

Comptcs  Rendus. 

July  27, 1868. 

Berthelot,  “  On  the  Transformation  of  Marsh  Gas  into  more 
condensed  Carbides.”  C.  Lory,  “  A  Method  of  Estimating  Carbonic 
Acid  in  Bicarbonates  and  in  Water.”  V.  de  Luynes,  “  On  the  Colour¬ 
ing  Matters  derived  from  Orcine.” 

August  3,  1868. 

P.  Desains,  “  Researches  on  the  Obscure  Calorific  Rays  of  the 
SpeCtrum.”  Treves,  “  On  the  Development  of  Magnetism  by  Induc¬ 
tion  in  Steel  Bars.”  A.  Bobierre,  “  On  a  Remarkable  Case  of  the 
Transport  of  Metals  by  Atmospheric  Electricity.”  Berthelot,  “  On 
the  Hydrides  of  the  Carbides  of  Hydrogen.  Styrolene  Series.  Part  1.” 
A.  Descamps,  “  On  the  Double  Cyanides  analogous  to  the  Ferro- 
cyanides  and  Ferricyanides.”  J.  Lefort,  “  Some  new  Observations  on 
the  Colouring  Matters  of  Persian  Berries.” 

August  10,  1868. 

Chevreul,  “Report  to  the  Minister  of  Public  Instruction  on  the 
Course  of  Lectures  on  Applied  Organic  Chemistry  delivered  at  the 
Museum  of  Natural  History  during  the  year  1867.”  A.  Secchi,  “  On 
Stellar  SpeCtra.”  Toselli,  “  An  Improved  Method  of  Manufacturing 
Large  Blocks  of  Ice.”  Berthelot,  “  On  the  Hydrides  of  the  Carbides 
of  Hydrogen.  Styrolene  Series.  Part  II.  (Conclusion),”  A.  Rosen- 
stiehl,  “  On  the  Detection  of  Aniline,  Pseudo-toluidine,  and  Tolui¬ 
dine.”  Mehay,  “  On  the  Condition  of  Salts  in  Solutions.” 

A  nnalcn  der  Chemie  und  Pharmacie. 

August,  1868. 

C.  Stalmann,  “Researches  on  some  Salts  of  Natural  and  Arti¬ 
ficial  Valeric  Acid.”  M.  Theilkuhl,  “  On  Methintrisulphonic  Acid, 
the  First  Term  of  a  new  Series  of  Acids.”  F.  Ilse,  “  On  Amylene- 
disulphinic  Acid.”  T.  Wilm  and  G.  Wischin,  “  Experiments  with 
Phosgene  and  Phosgenic  Ether.”  “  On  the  Action  of  Aniline  on 
Chloro-carbonic  Ether.”  R.  Otto  and  G.  Mories,  “  On  MerQury- 


Chemical  News, 
OCt.  16, 1868. 

Naphthyl,  and  on  some  Derivatives  of  Naphthaline.”  R.  Otto,  “  Note 
on  the  Reduction  of  Hyposulphuric  Acid  to  Sulphurous  Acid  by 
Nascent  Hydrogen.”  W.  Heintz,  “On  the  Constitution  of  Digly- 
colic  Acid,  and  on  a  new  Method  of  forming  Diglycolic  Ether.” 
C.  Schlorlemmer,  “  Contributions  to  the  Knowledge  of  the  Hydro¬ 
carbons  of  the  Series  C«H2«  +  2.”  “  On  the  Caprylic  Alcohol  obtained 
from  Castor  Oil.”  O.  PIesse,  “  Contributions  to  the  Chemistry  of  the 
Quinine  Bases.”  E.  von  Gorup-Besanez,  “  On  the  Synthesis  of  Oil 
of  Guaiacum  Resin.” 

Journal  fur  Praktische  Chemie. 

July,  1868. 

J.  L.  W.  Ti-iudichum,  “Chemical  Researches  on  the  Colouring 
Matters  of  Urine:  On  Uromelanine,  a  Decomposition-ProduCt  of 
Urochrome.”  E.  ReicHardt,  “  On  Mercurialine,  an  Alkaloid  obtained 
from  Mercurialis  annua."  F.  von  Kobell,  “On  the  Detection  of 
Nickel  and  Cobalt  in  Ores,  and  on  a  Specimen  of  Chathamite  from 
Andreasberg  in  the  Hartz.” 

Bulletin  de  la  Societe  Chimique  de  Paris. 

August,  1868. 

B.  Tollens  and  R.  Weber,  “  On  Formiate  of  Allyl.”  T.  L.  Phif- 
son,  “  On  the  Analysis  of  a  Biliary  Calculus,  and  on  the  Preparation 
of  Biliverdine.”  Chevalet,  “  On  the  Estimation  of  Carbonates  in 
Aqueous  Solutions.”  P.  P.  Deherain,  “  Experimental  Researches  on 
the  Use  of  Potash  Salts  in  Agriculture  made  during  the  year  1867.” 
A.  Scheurer-Kestner,  “  Researches  on  the  Combustion  of  Coal.” 
A.  Scheurer-Kestner  and  C.  Meunier,  “  Analysis  of  the  Gases 
produced  during  the  Combustion  of  Coal  from  Saarbruck.”  E.  Bour- 
goin,  “  On  the  Identity  of  Dimethyl  with  Hydride  of  Ethylene. 
H.  Baubigny,  “  On  the  Preparation  of  Campholie  Acid.” 

I! 


NOTES  AND  QUERIES. 


Lubricating  Oils. — A  correspondent  would  be  glad  to  know  of  the 
best  work  on  the  manufacture  or  refining  of  lubricating  oils. 

Cement  Required.— A  cement  or  glue  to  fix  an  india-rubber 
washer  to  cast  iron.  Cement  or  glue  must  stand  boiling  water  and 
superheated  steam. — A.  W.  Wilson. 

Vegetable  Fibre. — A  correspondent  is  particularly  anxious  to 
procure  samples  of  a  vegetable  fibre  of  great  toughness  and  of  good 
length.  Can  any  reader  forward  specimens  ? — W.  W.  Roberts. 

Salt  of  Manganese. — What  formula  does  Rammelsberg  ascribe 
to  the  red  salt  of  manganese,  cyanogen,  and  potassium,  mentioned  in 
the  Chemical  News,  vol.  xv.,  page  201,  and  does  any  account  of  these 
researches  exist  in  English. — Mn. 

Phosphoric  Acid. — A  good  method  of  separating  phosphoric  acid 
from  bases  consists  in  dissolving  the  substance  to  be  analysed  in  a 
small  quantity  of  nitric  acid,  and  adding  to  the  solution,  first  nitrate  of 
silver,  then  carbonate  of  silver,  and  well  shaking.  All  the  phosphoric 
acid  then  combines  with  the  oxide  of  silver  and  is  precipitated, 
whilst  the  bases  remain  in  solution  and  may  be  freed  from  the  excess 
of  silver  by  means  of  hydrochloric  acid. — F.  Wohler. 

Fire-Proof  Dresses.— Some  years  ago, at  therequest  ofthe  Queen, 
Dr.  Graham,  the  present  Master  ofthe  Mint,  caused  a  series  of  experi¬ 
ments  to  be  instituted  by  Dr.  Versmann,  the  result  of  which  led  to  the 
regular  use  of  a  tungstate  of  soda  in  the  Royal  laundry  to  render  ladies’ 
wearing  apparel  fire-proof.  Dr.  Versmann  published  a  pamphlet  on 
this  subject,  giving  full  instructions  as  to  the  use  and  application  of 
the  above-named  article  (the  tungstate  of  soda),  and  it  is  likely  that 
your  correspondent,  Philip  Sankey,  can  obtain  all  the  particulars  from 
Dr.  Versmann.  Tungstateof  soda,  fit  for  this  purpose,  is  to  be  had 
cheaply  enough,  and  its  use  neither  affedts  the  fabrics,  nor  injures  the 
beauty  or  colours  thereof. — Dr.  A.  A. 


TO  CORRESPONDENTS. 


J.  E.  Wright. — The  Compter  Rendus  are  published  weekly  by 
Gauthier-Vifiars,  Quai  des  Augustins,  55,  Paris. 

Chemicus. — Chlorhydric  acid  is  the  same  as  hydrochloric  acid.  Oleic 
acid  can  be  purchased  at  an  operative  chemist’s.  Naphthalene  yellow, 
known  also  as  Manchester  yellow,  is  made  by  Roberts,  Dale,  and  Co., 
Manchester. 

Robinson ,  Brothers. — Many  attempts  were  made  to  ascertain  the 
relation  between  the  light  emitted  by  the  parliamentary  standard 
sperm  candle  and  that  given  by  the  new  standard  lamp  described  ip 
No.  450  of  the  Chemical  News  ;  but  the  variations  in  the.  candle 
light  were  found  to  be  so  great  under  different  circumstances  that  no 
satisfactory  data  could  be  obtained,  and  it  was  therefore  thought  better 
give  ot  no  results  at  all,  but  to  leave  this  comparison  to*  persons  who 
were  in  the  daily  habit  of  using  the  standard  candle  and  might  be 
supposed  to  know  the  best  way  to  get  a  uniform  fight  from  it.  ”  1 

Communications  have  been  received  from  Messrs.  Brooke,  Simpson, 
and  Spiller;  Dr.  Adrian};  Dr.  J.  H.' Gladstone,  F.R.S. ;  D.  Forbes, 
F.R.S. ;  Dr.  F .  C,  Calvprt,  F.C.S. ;  Messrs'.  Roberts,  Dal6,  and  Co. ; 
Dr.  R.  A.  Smith,  F-R.S. ;  J.  E.  Wright;  Robinson,  Brothers;  T.  J. 
Blunt;  E,  Bifd;  W.  L.  Lewis  ;  C.  C.  Watkins;  J.  Kenyon;  J.  Y. 
Buphanan  (with  enclosure) ;  Maclachlan  and  Stewart  (with  enclosure)  ; 
Ludwig  Mopd  (with  enclosure)  ;  R.  Warington  (with  enclosure) ;  G.  F. 
Rodwell  Dr,  T,  Wood  F,  Tibbs ;  S?  W.  Rich ;  and  Dr.  Watts. 
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ON  SOME  POINTS  IN  CHEMICAL  GEOLOGY. 
By  DAVID  FORBES,  F.R.S.,  &c. 


IV. 

The  Constitution  of  the  Interior  of  the  Earth. — 
Although  we  are  naturally  precluded  from  diredly 
investigating  more  than  the  mere  external  contour  of 
the  globe  which  we  inhabit,  the  nature  of  its  interior  must 
ever  be  of  the  highest  interest  and  importance  in  chemical 
geology,  since  whatever  be  the  hypothesis  as  to  its  com¬ 
position  and  character  which  is  accepted  by  the  chemist 
or  geologist,  it  cannot  fail  to  influence  greatly  the  general 
tenour  of  his  reasonings  as  a  whole. 

The  long  and  widely  received  doCtrine,  that  the  interior 
of  the  earth  is  still  in  a  state  of  molten  liquidity,  is  a 
dedudion  from  the  numerous  data  colleded  by  an  ex¬ 
tended  study  of  the  various  terrestrial  phenomena,  which 
form  the  subject  of  geological  inquiry. 

The  dired  evidence  afforded  by  the  frequent  and  great 
outbursts  of  molten  lava,  which  in  every  quarter  of  our 
globe  are  met  with,  breaking  through  the  surface  of  the 
land  and  disturbing  the  bottom  of  the  sea.  and  which 
moreover  present  in  all  parts  of  the  world,  however 
distant  from  one  another,  the  same  general  features  of 
mineral  and  chemical  composition,  could  not  but  lead  to 
the  very  natural  inference  that  these  eruptions  must 
proceed  from  some  vast  internal  accumulation  of  molten 
matter,  situated  at  comparatively  no  very  great  distance 
below  the  surface. 

Such  inquiries,  therefore,  led  to  the  hypothesis  that  the 
earth  is  in  reality  a  molten  fluid  mass  enclosed  within  or 
bounded  by  a  relatively  thin  crust  or  shell  which  forms 
its  present  surface  ;  whilst  astronomical  and  geodetical 
investigations  into  the  true  figure  of  the  earth,  further 
pointed  out  the  probability  that  this  state  of  things  had 
originated  in  the  external  cooling  of  a  sphere  of  molten 
matter  in  rapid  revolution  around  its  axis. 

The  late  Professor  Hopkins,  of  Cambridge,  was  the  first 
who  brought  forward  any  serious  objection  against  this  all 
but  universally  received  hypothesis,  declaring  in  a  series 
of  memoirs  published  in  the  transactions  of  several  learned 
societies,  that  by  employing  a  line  of  reasoning  founded 
on  mathematics  and  astronomy,  he  had  proved  this 
hypothesis  to  be  inconsistent  with  the  known  phenomena 
of  the  precession  and  nutation,  which,  according  to  him, 
would  require  that  the  external  crust  of  the  earth  should 
possess  a  thickness  of  not  less  than  800  to  1,000  miles. 

This  system  of  reasoning  was  subsequently  followed  by 
Archdeacon  Pratt  in  his  v/ork  on  the  figure  of  the  earth 
(edition  of  i860)  and  still  later  by  Professor  Thomson,  of 
Glasgow,  in  a  memoir  on  the  rigidity  of  the  earth  (Philo¬ 
sophical  Transactions ,  1863),  where  the  conclusion  arrived 
at  is  that  the  earth  if  not  solid  to  the  core  must  be  nearly 
so,  the  summing  up  (page  573)  being,  “  That  no  continuous 
liquid  vesicle  at  all  approaching  to  the  dimensions  of  a 
spheroid  6,000  miles  in  diameter,  can  possibly  exist  in 
the  earth’s  interior  without  rendering  the  phenomena  of 
precession  and  nutation  very  sensibly  different  from  what 
they  are.” 

This,  if  it  may  b2  so  called,  mathematico-astronomical 
deduction,  notwithstanding  its  being  so  diametrically 
opposed  to  the  previously  received  hypothesis,  which  was 
professedly  the  conclusion  arrived  at  from  a  prolonged 
study  of  terrestrial  phenomena,  does  not  appear  to  have 
been  disputed  or  even  questioned  as  to  the  correctness  of 
either  its  premises  or  arguments,  and  seems  to  have  been 
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at  once  accepted  by  a  class  of  chemists  and  geologists, 
who  either  unwilling  or  incompetent  to  take  such 
problems  into  mature  consideration,  are  always  ready  to 
adapt  their  opinions,  like  their  garments,  to  the  latest 
fashions. 

The  natural  sciences,  however,  are  assuming  each  day 
a  more  and  more  exaCt  character,  and  their  true  and  sure 
advancement  demands  that  no  doCtrine  whatsoever  shall 
be  taken  for  granted,  even  when  put  forward,  as  in  this 
case,  by  the  most  eminent  authorities,  until  the  evidence 
for  and  against  it  has  been  thoroughly  scrutinised  and  the 
balance  shown  to  be  in  its  favour. 

The  conclusion  as  to  the  entire  solidity  of  the  earth 
put  forward  by  these  distinguished  mathematicians  and 
astronomers,  although,  as  before  said,  accepted  by  many, 
has,  however,  its  opponents,  and  amongst  them  several 
very  eminent  men  of  science,  who  still  hold  to  the  old 
hypothesis  of  its  internal  fluidity. 

Thus,  in  the  discussion  on  underground  temperature  at 
the  recent  meeting  of  the  British  Association  at  Norwich, 
Mr.  Sartorius  Von  Waltershausen,  so  well  known  in 
connection  with  his  researches  .on  volcanic  phenomena, 
declared  that  from  his  recent  ‘calculations  he  believed 
that  the  thickness  of  the  earth’s  crust  was  only  14 
geographical  miles,  and  gave  as  his  further  opinion  that 
at  the  time  of  the  first  formation  of  the  seas  on  the  face 
of  the  globe  it  did  not  exceed  50  metres. 

The  attempt  to  decide  such  scientific  problems  merely 
by  reference  to  authorities,  or  in  other  words  to  bring  in 
the  argumentum  ad  hommem,  is  a  deplorable  mistake  ;  such 
questions  must  be  decided  upon  their  own  intrinsic  merits, 
and  if  the  explanation  or  hypothesis  is  true,  no  number  of 
distinguished  men  are  needed  in  its  support ;  whilst,  if 
false,  their  names  may  possibly  retard,  but  cannot  prevent 
its  ultimate  rejection. 

The  data  upon  which  the  hypothesis  of  the  internal 
fluidity  of  the  earth  is  based  are  so  numerous,  and  at  the 
same  time  so  thoroughly  tangible  and  self-evident,  that  it 
would  appear  unjust  to  throw  this  theory  overboard  at 
once,  merely  upon  the  strength  of  a  single  argument 
advanced  against  it  from  the  regions  of  astronomy  ;  at 
least, _  not  until  this  objection  had  been  thoroughly 
examined  into  and  proved  correct. 

Such  a  scrutiny,  however,  was  beyond  the  powers  of 
the  mere  chemist  or  geologist,  since  it  entailed  a  more 
than  ordinary  knowledge  of  mathematics  and  astronomy 
seldom  likely  to  be  at  their  command,  and  they  therefore 
cannot  but  feel  highly  gratified  to  find  that  the  question 
has  at  last  been  taken  up  and  thoroughly  investigated, 
both  theoretically  and  experimentally,  by  so  competent 
an  authority  as  the  author  of  the  Mecaniquc  Rationnelle , 
M.  Delaunay,  a  man  of  science  equally  eminent  as 
mathematician  and  astronomer. 

In  a  memoir,*  read  before  the  French  Academy,  the 
13th  July  last,  M.  Delaunay  has  taken  the  results  obtained 
by  Professor  Hopkins,  Archdeacon  Pratt,  and  Professor 
Thomson,  into  mature  and  minute  consideration,  and 
the  conclusions  he  has  arrived  at  are — that  the  objections 
which  have  been  brought  forward  and  supported  by  these 
eminent  mathematicians  and  astronomers,  against  the 
hypothesis  of  the  internal  fluidity  of  the  terrestrial  globe, 
are  not  founded  on  any  true  basis  whatsoever,  or  to  use 
his  own  words  “  ne  repose  sur  aucun  fondement  reel,” 
and  further  that  the  phenomena  of  precession  and  nuta¬ 
tion  cannot  furnish  any  data  for  determining  the  thickness 
of  the  earth’s  crust: — “  la  consideration  des  phenomenes 
de  la  precession  et  de  la  nutation  ne  peut  fournir  aucune 
donnee  sur  le  plus  ou  moins  d’epaisseur  de  la  croute 
solide  du  globe.” 

In  arriving  at  these  conclusions,  M.  Delaunay  fully 
admits  the  universally  received  fads  and  explanations  of 
the  phenomena  of  precession  and  nutation,  and  does  not 


*  A  translation  of  which  will  be  found  in  the  Geological  Magazine 
of  November,  1868. 
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even  objeCt  to  the  mathematical  part  of  the  investigation* 
employed  by  his  opponents,  but  confines  himself  to 
demonstrating  experimentally,  as  well  as  by  argument, 
that  the  premises  from  which  they  started  in  their  inquiry, 
and  upon  which  their  deductions  must  naturally  be  based, 
were  in  themselves  essentially  unsound  and  untenable. 

These  premises  consisted  in  taking  for  granted  that 
the  behaviour  of  an  entirely  solid  globe,  in  its  relations 
to  the  phenomena  of  the  precession  and  nutation,  would 
be  materially  different  from  what  that  of  a  globe  would  be 
in  the  case  it  were  merely  composed  of  a  solid  external 
crust  or  shell  filled  with  fluid  matter. 

Mr.  Delaunay  then  points  out  that  this  view  has  been 
adopted  upon  the  supposition  that  liquids  are  endowed 
with  the  property  of  absolute  fluidity  ;  in  which  case,  if 
a  globe  filled  with  such  a  liquid  was  suddenly  set  in  rota- 
tion^around  its  axis,  the  external  shell  should  alone 
revolve,  without  at  all  carrying  the  liquid  along  with  it, 
which  ought  to  retain  its  pristine  immobility. 

No  one  except  a  true  mathematician  could  form  in  his 
mind  such  an  abstract  idea  of  a  liquid,  and  whilst 
admitting  its  absolute  liquidity ,  forget  that,  however 
feeble  it  may  be,  still  that  no  liquid  whatsoever  is  abso¬ 
lutely  destitute  of  viscidity  or  viscosity ,  a  faCt  which 
easily  explains  why  the  liquid  interior  of  the  globe  would 
be  carried  round  along  with  the  solid  shell  which  enclosed 
it,  the  whole  revolving  together  just  as  if  the  liquid  had 
been  congealed,  and  along  with  its  retaining  envelope 
adtually  formed  one  entirely  solid  body. 

Even  if  it  be  advanced,  that  at  any  particular  epoch  a 
difference  might  have  existed  between  the  rate  of  move¬ 
ment  of  the  crust  and  that  of  the  liquid  interior,  the 
resulting  fridtion  must  gradually  have  obliterated  this 
difference  and  brought  about  an  absolute  conformity 
between  the  motion  of  the  solid  and  liquid  parts. 

In  order  fully  to  appreciate  the  clear  and  sound  line  of 
reasoning  employed  by  Mr.  Delaunay  in  solving  this 
problem,  his  original  memoir  must  be  consulted  ;  and 
from  this  it  will  be  seen,  that,  he  has  not  been  content  merely 
with  having  proved  his  points  by  arguments  alone,  but  that 
by  the  construction  of  an  experimental  model  has  fully 
removed  any  doubts  which  might  have  subsequently 
suggested  themselves  as  likely  to  affedt  the  validity  of  his 
conclusions.  The  objections  brought  forward  by  Pro¬ 
fessors  Hopkins  and  Thomson,  as  well  as  by  Archdeacon 
Pratt,  may  be  therefore  considered  as  explained  away, 
and  until  further  proof  is  brought  forward  to  the  contrary, 
we  may  still  regard  the  hypothesis  of  the  internal  fluidity 
of  the  earth  as  representing  the  result  of  geological 
enquiry  upon  this  subjedt  posted  up  to  date. 

Solidification  of  the  Terrestrial  Globe. — Whatever  may 
be  the  difference  of  opinion  as  to  the  nature  and  com¬ 
position  of  the  interior  of  the  earth,  there  appears,  however, 
to  be  almost  perfeCt  accordance  amongst  men  of  science 
in  general  as  to  the  hypothesis  that  the  terrestrial  globe 
was  at  one  period  in  a  state  of  molten  liquidity  ;  and  the 
more  recent  researches  of  astronomei3!  on  the  nebulae  and 
other  celestial  bodies,  in  which  the  spectroscope  has  been 
of  incalculable  assistance,  further  tends  to  support  the 
nebulous  theory  of  its  origin,  which  explains  the  produc¬ 
tion  of  such  a  moltefi  spherp  by  the  condensation  of  pre¬ 
viously  gasiform  matter. 

In  considering  the  effedts  of  the  cooling,  and  the  conse¬ 
quent  solidification  of  this  molten  globe,  opinions  have 
been  somewhat  divided,  the  majority  contending  that,  like 
most  bodies  with  which  we  are  acquainted,  it  would  con¬ 
solidate  first  on  its  exterior  ;  others  imagine  that,  owing 
to  the  enormous  pressure  to  which  its  central  portion 
must  be  subjected,  that  the  solidification  would  have 
commenced,  first  at  the  centre,  and  then  gradually  pro¬ 
ceeded  outwards  to  the  external  surface,  which  was  the 
last -to  become  solid;  whilst  others  again,  like  the  late 

*  Professor  Thomson,  (Philosophical  Transactions,  1863,  p.  573), 
whilst  he  agrees  with  Mr.  Hopkins  in  the  force  of  his  arguments, 
appears  to  differ  with  him  on  this  head,  remarking  “Although  the 
mathematical  part  of  the  investigation  might  be  objefted  to,” 


Professor  Hopkins,  contend  that  the  solidification  would 
commence  at  once  both  at  the  centre  and  surface,  so  that 
at  the  same  time  there  would  'be  a  central  solid  nucleus 
separated  from  an  external  crust  by  an  intermediate 
zone  of  still  fluid  matter. 

Professor  Hopkins,  who,  as  before  observed,  had  arrived 
at  the  conclusion  that  the  earth  must  be  in  major  part 
solid,  and  who  fully  acknowledged  the  difficulty  of  explain¬ 
ing  the  sources  from  which  the  molten  lavas  accom¬ 
panying  volcanic  outbreaks  proceeded,  appears  to  have 
been  the  more  disposed  to  adopt  this  last  hypothesis, 
from  imagining  that  such  a  process  of  solidification  would 
be  likely  to  leave  reservoirs  of  still  liquid  matter  situated 
between  the  external  crust  and  the  internal  solid  nucleus 
from  which  he  imagined  volcanic  matters  are  ejected. 

This  view  of  the  process  of  solidification,  simultaneous 
both  from  centre  and  surface,  seems  to  be  corroborated  by 
the  results  of  experiments  made  upon  the  fusing  points 
of  bodies  under  pressure  (although  in  the  present  state 
of  our  knowledge  it  is  unwise  to  place  too  much 
dependance  upon  these  experiments),  whilst  it  seems  quite 
impossible  to  imagine  that  the  cooling  aCtion  of  the  sur¬ 
rounding  atmosphere  could  fail  to  cause  the  formation  of 
a  solid  external  crust  at  the  same  time. 

The  only  objection  which  has  been  brought  forward 
against  the  probability  of  a  consolidation  at  the  surface 
is  that  the  solid  crust  so  formed,  would  be  immediately 
broken  up  by  its  own  contraction  in  solidifying,  and  being 
heavier  than  the  fluid  from  which  it  had  congealed,  would 
sink  down  into  it.  This  objection,  however,  is  very  easily 
encountered,  especially  when  it  is  remembered  that  such 
a  crust  would  solidify,  as  well  as  for  a  long  period  remain, 
at  a  very  high  temperature,  which  would  quite  prevent 
its  being  likely  to  break  up  and  fly  to  pieces  as  if  it  were 
to  be  cooled  suddenly  to  a  greatly  lower  temperature  ; 
for  this  reason  also  such  a  crust  would  form  a  double¬ 
dome  or  spherical  cover  to  the  earth,  the  particles  of  which 
would  mutually  support  one  another. 

Experiments  have  further  proved,  that  in  the  cases  of  at 
least  several  substances  which  contract  in  cooling,  these 
bodies,  when  in  the  hot  expanded  condition,  are  really 
lighter  than  when  molten,  as  in  the  case  of  Bessemer 
steel,  brought  under  my  notice  by  Mr.  Hackney,  who 
found  that  the  hot  steel  lumps  floated  about  in  the  melted 
bath  of  the  same  steel;  since  then,  however,  I  have  been 
able,  through  the  kindness  of  Dr.  Lloyd  of  Birmingham, 
to  prove  that  this  is  also  the  case  with  silicates  such  as 
glass,  for  when  Dr.  Lloyd,  at  my  request  quietly  laid  solid 
discs  of  glass  g,j  inches  in  diameter  and  1  inch  thick, 
which  weighed  yk  lbs.  each,  upon  the  surface  of  a  large 
pot  full  of  the  same  melted  glass  at  founding  heat,  they 
only  partially  sunk  into  and  floated  on  the  surface  of  the 
metal,  until  by  degrees,  after  a  very  considerable  time, 
they  became  ultimately  absorbed  in  the  vastly  greater 
body  of  the  melted  metal  on  which  they  rested.  Another 
circumstance  must  also  be  taken  into  consideration — viz., 
the  aCtual  condition  of  aggregation  of  a  solidified  crust 
formed  on  the  top  of  an  enormous  body  of  silicates 
in  fusion.  Its  surface  would  no  doubt  resemble  the 
scoriacious  surface  of  the  crater  of  a  volcano  full  of 
boiling  lava,  or  the  vesicular  froth  or  light  scoriacious 
mass  which  swims  on  the  more  dense  slags  in  metallur¬ 
gical  operations  ;  and  this  porous  state  of  aggregation, 
upon  the  cooling  of  the  globe  to  so  low  a  temperature 
that  water  could  rest  upon  its  surface,  would  most 
materially  contribute  to  its  rapid  disaggregation  and 
breaking  up,  by  the  action  of  the  water  and  carbonic 
acid  contained  in  the  primeval  atmosphere  of  the 
globe. 

Contraction  which  occurs  upon  the  Consolidation  and 
Cooling  of  Fused  Silicates. — This  is  a  point  of  considerable 
importance  in  inquiries  of  this  nature,  and  whilst  it  is 
admitted  that  most,  if  not  all,  silicates  do  contract  in 
passing  from  the  heated  to  the  cold  state,  or  in  other 
words  that  the  solid  cold  rock  occupies  less  bulk  than  it 
does  when  molten,  opinions  differ  considerably  as  to  the 
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amount  of  such  contraction  in  various  rocks,  principally 
for  the  reason  that  great  difficulties  are  encountered  in 
determining  experimentally  the  aCtual  difference  in  volume 
between  the  molten  and  solid  substance  operated  upon. 

Bischof  has  taken  this  subject  into  very  detailed  con¬ 
sideration,  and  as  the  result  of  a  long  series  of  experi¬ 
mental  determinations  gave  (Leonhardt  and  Bronn’s 
jfahrbuch ,  1841)  the  following  summary: — 


Basalt  . 
Trachyte 
Granite  . 


Volume  in 
fluid  state. 

•  .  X  .  . 


Volume  in 
crystalline  state. 

. .  o'8g6o 
o'8i87 
. .  07481 


Volume  in 
glassy  state. 

Basalt  . .  . .  1  . .  = 

Trachyte  ..  1  ..  — 

Granite  ....  1  . .  = 


Volume  in 
crystalline  state. 

07298 

07214 

0^8420 


By  a  simple  calculation  these  figures  may  be  placed  in  a 
more  convenient  form,  as  follows 


Volumes  Volumes 

in  the  igneous  in  the  vitreous 

or  molten  condition,  or  colloid  condition. 


Volumes 
in  the  stony 
or  crystalline 
condition. 


Basalt  . .  1000  . .  =  . .  963  . .  =  . .  896 

Trachyte  1000  ..  =  ..  888  ..  =  ..  818 

Granite . .  1000  . .  =  . .  888  . .  =  . .  748 


From  the  above  figures  it  will  be  seen  that,  according  to 
Professor  Bischof,  the  two  rocks,  granite  and  basalt,  which 
form  the  extremes  of  the  petrological  series  of  silicated  crys¬ 
talline  rocks,  differ  very  greatly  from  one  another  in  the 
amount  of  contraction  which  they  respectively  undergo  in 
passing  from  the  fluid  to  the  solid  state,  since,  according 
to  him,  granites  suffer  a  diminution  of  above  25  per  cent 
in  volume,  whilst  basalts  contract  somewhat  more  than 
ten  per  cent  when  passing  from  the  molten  to  the  stony 
condition-results  which  lead  to  the  inference  that  the 
contraction  becomes  greater  in  proportion  as  the  rocks  are 
more  highly  silicated. 

According  to  these  results,  also,  a  mass  of  molten  rock 
in  the  process  of  cooling,  first  contracts  considerably  when 
it  passes  into  the  glassy  or  colloidal  state,  and  then  again 
contracts  in  a  still  greater  degree  before  it  attains  the 
stony  or  crystalline  condition. 

This  latter  deduction  I  have  experimentally  verified  in 
the  case  of  several  rocks,  and  amongst  others  that  of  the 
well  known  so-called  Rowley  Rag  stone  of  Staffordshire, 
which  is  a  doleritic  rock  of  the  post-Carboniferous,  but 
anti-Permian  geological  age  ;  the  composition  of  this 
basaltic  rock,  according  to  Henry,  is  :  — 


Silica  . 49-86 

Alumina . 1275 

Lime  .  871 

Magnesia  .  479 

Protoxide  of  iron  .  H38 

Sesquioxide  of  iron  .  376 

Potash .  077 

Soda  .  5-25 

Titanic  acid .  173 

Phosphoric  acid .  078 

Water .  276 
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Mineralogically,  it  is  composed  chiefly  of  a  soda-lime 
triclinic  felspar,  most  probabty  Labradorite  with  augite, 
along  with  titanoferrite,  and  a  green  hydrous  silicate, 
probably  seladonite  ;  it  also  occasionally  contains  traces 
of  apatite,  zeolites,  &c. 

The  specific  gravity  of  the  Rowley  Rag  was  found  to  be 
2-84,  which  was  the  average  of  numerous  determinations 
made  on  specimens  of  the  perfectly  unaltered  rock,  each 
from  2,000  to  6,000  grains  in  weight. 

After  fusion  in  a  reverberatory  furnace,  and  beingallowed 
to  cool  under  different  conditions,  the  resulting  products 
were  found  to  possess  respectively  the  following  densi¬ 
ties  : — 


1.  Perfect  black  glass .  (sp.  gr.)  2F7 

2.  Less  perfeCt  ditto  . .  ,,  271 

3.  Black  glass  showing  a  tendency  to  de¬ 

vitrification. .  . .  ,,  273 

4.  Black  glass  enclosing  devitrified  spheres  ,,  275 

5.  Completely  devitrified  crystalline  pro¬ 

duct  .  ,,  2-84 

The  original  Rowley  rag-stone  being  also  ,,  2-84 


The  above  numbers  are  reliable,  having  in  all  cases  been 
verified  by  several  determinations  on  different  fragments 
varying  from  1,200  to  6,500  grains  in  weight. 

These  experiments  were  made  in  1855,  at  the  works 
ereCted  by  Messrs.  Chance  near  Birmingham  for  the  manu¬ 
facture  of  Rowley  Rag  glass  and  devitrified  castings,  or 
so-called  artificial  stone,  and  as  these  works  are  now  no 
longer  in  existence,  I  have  since  regretted  that  the  oppor¬ 
tunity  was  not  then  taken  advantage  of,  in  order  to  deter¬ 
mine  decisively  the  contraction  actually  sustained  by  this 
basaltic  rock,  when  passing  from  the  liquid  into  the  solid 
or  stony  condition  ;  for  I  retain  the  distinct  impression 
that  it  appeared  then  to  be  very  much  less  than  it  should 
be,  if  the  results  of  Bischof’s  experiments  above  cited 
were  correct. 

As  the  devitrified  castings  of  Rowley  Rag  manufactured 
by  Messrs.  Chance  were  often  of  large  dimensions, 
frequently  blocks  several  feet  in  length  and  weighing 
upwards  of  half  a  ton,  it  occurred  to  rne  that  an  estimate 
of  the  relative  amount  of  contraction  would  be  obtained 
if  the  dimensions  of  the  wooden  pattern  used  in  forming 
the  mould  were  compared  with  the  aCtual  measurements 
of  the  devitrified  block  cast  in  this  same  mould.  I  there¬ 
fore  wrote  to  Messrs.  Chance,  begging  them  to  assist  me 
by  taking  the  exaCt  measurements  of  several  of  their 
largest  castings,  as  well  as  of  the  wooden  patterns  from 
which  they  had  been  moulded.  This  they  at  once  did 
with  their  usual  kindness  and  desire  to  assist  scientific 


investigation,  ancfthe  result  was  soon  after  communicated 
to  me  by  Mr.  Alexander  Chance  in  the  following  words  : 
“Our  Rowley  Rag  was  always  cast  in  red-hot  sand 
moulds,  so  as  to  allow  of  the  slowness  of  cooling 
necessary  for  the  devitrification  of  the  melted  mass.  We 
find  that  the  stone  thus  produced  is  of  precisely  the  same 
dimensions  as  the  wooden  pattern,  showing  no  con¬ 
traction  whatever.”  Since,  however,  the  moulds  in  which 
these  castings  were  made  were  previously  heated,  no 
conclusive  result  can  be  deduced  from  the  above  faCts 
beyond  the  inference  that  it  is  extremely  improbable  that 
any  contraction  as  large  as  10  per  cent  (as  maintained  by 
Bischof  for  basalt)  could  have  taken  place. 

In  1847,  when  at  the  Eidsfoss  Iron  Works  in  Norway, 
I  attempted  to  throw  some  light  upon  this  point  by  some 
similar  experiments  on  the  slags  produced  by  the 
blast  furnace  there.  These  slags  were  extremely  acid, 
and  in  round  numbers  their  composition  would  approxi¬ 
mate  to— 

Silica . 60  per  cent. 

Alumina  . 15  j> 

Lime . 17  » 

Magnesia .  2  ,, 

Oxides  of  Iron  and  Manganese  ..  1  ,, 

Alkalies  . 5  >> 


The  slags  were  allowed  to  flow  into  iron  moulds  10 
inches  long  by  6  inches  deep  and  wide,  also  con¬ 
taining  360  cubic  inches,  a  heavy  iron  top-plate  being 
dropped  upon  them  when  overflowing  so  as  to  ensure 
their  being  filled  completely  and  evenly.  When  cold 
these  blocks  differed  so  extremely  little  in  external 
dimensions  from  the  aCtual  size  of  the  mould  in  which 
they  had  been  formed,  that  their  contents  were  found  to 
be  in  no  case  less  than  from  350  to  355  cubic  inches,  equal 
to  a  contraction  of  about  from  1  £  to  3  per  cent  only,  instead 
of  being  more  than  three  times  that  amount  if  we  calculate 
according  to  the  amount  of  silica  contained  in  them,  and 
!  the  co-efficients  of  contraction  by  Professor  Bischof. 


ig4  Estimating  the  Nitrogen  of  Nitrates,  &c.,  in  Potable  Waters.  { 


In  1849  and  1850  numerous  experiments  were  made  by 
me,  conducted  in  a  precisely  similar  manner  (and  in  the 
identical  same  moulds  used  at  Eidsfoss)  at  the  Espedal 
smelting  works  also  in  Norway.  In  this  case  the  slags 
•were  of  a  very  different  nature,  being  of  two  distinct 
kinds,  both  of  which  were  more  basic  and  contained  more 
oxide  of  iron  than  the  blast  furnace  slags  ;  the  composition 
of  these  slags  being  approximately — 


1. 

11. 

Silica  . .  . .  . . 

..  42 

30 

Alumina 

. .  12 

4 

Lime  . .  - 

•  •  5 

2 

Magnesia 

•  •  9 

1 

Protoxide  of  Iron  (with  some  Fe203).. 

..  27 

59 

Protoxide  of  Manganese,  Copper  and  Nickel  1  1 

Alkalies  . .  . .  . .  . .  . .  . .  4  3 

100  100 

The  results  of  these  experiments  did  not  materially 
differ  from  those  obtained  in  the  case  of  the  Eidsfoss  blast 
furnace  slags,  and  in  1856,  in  Birmingham,  I  likewise 
obtained  very  similar  results  when  employing  slags 
produced  in  the  smelting  of  silver  and  nickel  ores,  in  which 
experiments  the  iron  mould  was  made  large  enough  to 
contain  a  block  weighing  about  400  pounds.  Further 
observations  on  the  very  basic  slags  of  the  Staffordshire 
blast  furnaces  and  puddling  furnaces  poured  into  sand 
moulds  also  led  to  similar  conclusions. 

Such  experiments  add  to  our  information  on  the  subjecff 
under  consideration,  and  point  out  the  great  probability 
that  the  adtual  contraction  experienced  by  silicates  is  much 
less  than  generally  estimated,  still  it  must  be  admitted 
that  they  do  not  provide  a  certain  means  of  determining 
the  actual  amount  of  contraction  with  any  accuracy,  for 
with  the  exception  of  the  devitrified  Rowley  Rag*  masses 
cast  in  hot  moulds,  the  blocks  of  slags  on  breaking  up 
were  never  found  to  be  altogether  free  from  cavities  due 
either  to  the  enclosure  of  gases  or  possibly  also  to  con¬ 
traction. 

In  order  to  overcome  this  difficulty,  I  proposed  making 
similar  experiments  with  silicates,  which  upon  fusion 
would  like  ordinary  glass  be  so  transparent  that  any  such 
cavities  could  at  once  be  detected. 

The  fact  of  glass  being  so  much  more  acid  a  silicate, 
and  consequently,  as  the  following  analysis  will  show,  so 
much  more  allied  to  granite,  makes  it  still  more  adapted 
for  this  purpose  by  permitting  of  a  wider  margin  for  ex¬ 
perimental  errors  ;  molten  granite,  according  to  Bischof, 
contracting  more  than  11  per  cent  in  volume  when  brought 
to  the  glassy  state  or  above  25  per  cent  when  in  the  stony 
or  crystalline  condition. 

Plate  Glass  Dublin  Granite 


(Dumas). 

Haughton. 

vSilica  . . 

•  •  73-83 

73-oo 

Alumina 

3-50 

13-64 

Lime 

5-60 

o-ii 

Alkalies 

•  •  17-55 

7-74 

Other  bases  . . 

traces 

5-48 

99-48 

99-97 

If  any  such  amount  of  contraction  took  place  in  the 
case  of  glass  which  is  manufactured  on  so  vast  a  scale,  it 
certainly  would  not  have  escaped  the  attention  of  the 
manufacturer,  nor  would  it  be  difficult  to  obtain  trust¬ 
worthy  evidence  on  this  subject.  On  inquiry,  however, 
they  informed  me  that  although  there  was  a  decided 
contraction  both  in  blown  as  well  as  cast  glass,  still  that  it 
was  extremely  minute,  and  in  the  case  of  cast  glass,  only 

*  In  order  to  account  for  the  apparent  non-contradtion  of  these, 
Mr.  Alfred  Tribe,  in  a  letter  to  the  Chemical  News,  vol.  xvii.,  p.  156, 
thinks  that  “  cavities  would  also  be  found  in  them  or  on  their  surfaces.” 
So  far  from  any  cavities  being  present  which  could  explain  the  great 
amount  of  contraction  which  according  to  Bischof  should  take  place, 
it  was  suprising  to  see,  upon  examining  the  many  tons  of  castings 
broken  up  in  the  works,  how  extremely  free  they  were  from  any 
cavities  whatsoever,  beyond  the  little  so-called  bubbles  or  air  holes 
common  to  all  ordinary  metal  castings,  whilst  their  external  surface 
Was  perfectly  sharp  and  free  from  defeats. 


just  sufficient  to  cause  the  glass  to  detach  itself  from  the 
moulds.  Messrs.  Chance  also  confirmed  this,  stating  that 
they  believed  that  no  perceptb  le  contraction  takes  place 
when  glass  is  cast  and  allowed  to  cool,  and  Dr.  Lloyd  of 
the  Park  Glass  Works,  at  Birmingham,  kindly  offered  to 
take  the  opportunity  afforded  by  making  a  considerable 
number  of  solid  large  decklights  for  the  navy  weighing 
upwards  of  40  lbs.  each,  to  determine  the  amount  of 
contraction  with  more  precision  ;  this,  he  informs  me  in  a 
later  communication,  amounted  to  i-i6th  inch  in  the 
length  of  17  inches,  equal  to  i-272nd  part  linear,  which 
would  amount  to  only  1^  per  cent  in  volume. 

The  conclusion  I  would  now  draw  from  the  considera¬ 
tion  of  the  results  obtained  in  this  experimental  inquiry, 
is  that  the  amount  of  contraction  which  silicated  rocks 
undergo  in  passing  from  the  molten  to  the  solid  and  cold 
state,  must  be  very  much  less  than  usually  taken  for 
granted,  and  that  in  consequence  of  this,  the  effects 
due  to  such  contraction,  when  considered  in  relation  to 
certain  geological  phenomena,  have  been  much  over¬ 
estimated. 

It  now  remains  but  to  attempt  an  explanation  of  the 
reasons  why  the  results  obtained  by  me  differ  so  very 
much  from  those  made  public  by  Professor  Bischof. 

In  the  first  place,  the  employment  of  comparatively 
large  masses  cannot  but  greatly  tend  to  diminish  the 
chances  of  error  in  such  experiments,  Bischof’s  experi¬ 
ments  having  been  made  in  crucibles.  Next  if  we  turn 
to  the  detailed  account  of  these  experiments  in  Leonhardt 
and  Bronn’s  Jahrbuch  for  1843,  pp.  1 — 50,  it  will  be 
perceived  that  he  melted  down  portions  of  the  rocks  in 
Hessian  crucibles,  the  internal  capacity  of  which  was 
determined  before  and  after  the  operation,  by  filling  up 
with  mercury,  and  by  a  somewhat  complicated  calculation 
the  results  are  converted  into  the  expression  of  the  con¬ 
traction  :  to  any  one  acquainted  with  furnace  operations 
and  the  eftedt  of  heat  upon  crucibles,  it  would  probably 
appear  most  surprising  that  results,  having  any  pretensions 
to  be  exadt,  could  possibly  be  obtained  by  so  crude  a 
modus  opevandi. 


NOTE  ON 

FRANKLAND  AND  ARMSTRONG’S  PROCESS 

FOR 

ESTIMATING  THE  NITROGEN  OF  NITRATES 
AND  NITRITES  IN  POTABLE  WATERS. 

By  SIDNEY  W.  RICH. 

Frankland  and  Armstrong’s  process  for  the  estimation 
of  nitrogen  existing  as  nitrates  and  nitrites  in  potable 
water  appears  to  be  inapplicable  when  the  water  contains 
much  chloride  of  magnesium  and  little  carbonate  or  free 
alkali. 

In  such  a  water  hydrochloric  acid  would  be  evolved  by 
evaporation,  and  in  consequence  of  the  absence  of  any 
other  available  base,  would,  partially  or  wholly,  decompose 
the  nitrates  and  nitrites  existing  in  the  water.  Two 
experiments  were  tried  to  test  this.  No.  1. — o#2  gramme 
of  nitrate  of  potassium,  containing  less  than  a  milligramme 
of  chlorine,  dissolved  in  water  and  rendered  slightly  acid 
with  hydrochloric  acid,  after  repeated  solution  and 
evaporation,  yielded  *0358  gramme  Cl,  indicating  a  loss 
of  50-9  per  cent  of  the  total  nitrogen  contained  in  the 
nitrate.  No.  2. — 250  c.c.  of  water,  containing  an  excessive 
amount  of  solid  residue  and  nitrite,  after  evaporation  with 
a  very  small  quantity  of  hydrochloric  acid,  was  found  to 
contain  a  trace  only  of  nitrite.  To  avoid  the  above  source 
of  error  it  is  necessary,  either  to  ascertain  that  each 
sample  of  water  contains  a  sufficient  proportion  of  available 
carbonate  or  alkali,  or  else  previously  to  make  the 
requisite  addition— say,  of  a  weighed  quantity  of  carbonate 
of  sodium. 
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RECENT  ANALYSIS 

OF  THE 

“HOSPITAL  MILD  SULPHUR  SPRING,” 

OR  “MAGNESIA  WATER,” 

ROYAL  PUMP  ROOM,  HARROGATE. 

By  Dr.  SHERIDAN  MUSPRATT,  M.D.  (Hon.)  Ph.D,  F.R.S.E.,  &c. 
Founder  and  Principal  of  the  College  of  Chemistry,  Liverpool. 


As  the  “  Magnesia  Water”  has  of  late  become  so  popular 
with  the  faculty,  I  send  you  the  following  analysis  of  it, 
deeming  the  publication  of  a  fresh  one  necessary,  owing 
to  the  changes  that  have  occurred  from  time  to  time  in  the 
constituents  of  most,  if  not  all,  of  the  other  Spas.  Sub¬ 
joined  is  the  tabulated  composition  inferred  from  the  new 


results  : — 

Grains  in  the  Imperial  Gallon. 

Carbonate  of  Lime .  18*476 

Carbonate  of  Magnesia  ..  ..  12799 

Carbonate  of  Iron  .  trace 

Carbonate  of  Manganese. .  . .  faint  trace 

Chloride  of  Sodium  . .  , .  . .  215*896 

Chloride  of  Potassium  . .  . .  27‘gi3 

Chloride  of  Magnesium  . .  . .  1792 

Chloride  of  Barium .  1*222 

Chloride  of  Strontium  . .  . .  trace 

Chloride  of  Lithium . faint  trace 

Sulphide  of  Sodium .  0*707 

Iodide  of  Sodium  . faint  trace 

Bromide  of  Sodium . faint  trace 

Ammonia . faint  trace 

Silica,  &c .  1*608 


Total  grains  per  gallon  . .  280*413 

Cubic  Inches  of 

,  Gases  in  the  Gallon  of  Water. 

Carbonic  Acid .  11*50 

Carbide  of  Hydrogen  . .  . .  5*47 

Nitrogen  .  6*01 

Oxygen  .  2:02 


25*00 

The  temperature  of  this  spring  is  44*50,  and  its  specific 
gravity  1*00268;  reaction,  alkaline. 

The  water  of  this  spring,  since  it  was  analysed  by  my 
friend  and  former  collaborateur,  Dr.  Hofmann,  fourteen 
years  since  (1854),  has  parted  with  its  sulphate  of  lime, 
and  I  find  replacing  it  chlorides  of  barium,  strontium,  and 
lithium.  The  last  two  were  detected  by  the  spectroscope, 
in  a  residue  I  sent  lately  to  my  dear  departed  friend,  Dr. 
Herapath,  of  Bristol,  whose  premature  removal  other 
comrades,  like  myself,  must  sadly  deplore.  The  amount 
of  some  of  its  adtive  ingredients  (chlorides  of  potassium, 
magnesium,  &c.),  is  increased.  Its  constituents  ad¬ 
mirably  adapt  the  water  for  cases  of  dyspepsia,  certain 
forms  ofrheumatism,  hepatic  diseases,  gout,  &c.  Patients 
can  imbibe  it  at  all  hours,  and  its  diuretic  properties  are 
most  efficient. 

College  of  Chemistry,  Liverpool, 

Oftober,  1868. 


NOTE  ON  SULPHUR  PASTILLES.* 

By  WENTWORTH  LASCELLES  SCOTT. 


The  practice  of  burning  sulphur  for  purposes  of  disinfec¬ 
tion  has  been  known  and  valued  in  most  countries  for 
many  centuries,  it  being  quite  common  in  the  time  of 
Cleopatra;  but  every  now  and  then  attempts  are  made 
to  invest  the  products  of  its  combustion  with  superlative 
curative  powers,  the  excitement  consequent  thereon 
generally  dying  away  at  the  expiration  of  a  longer  or 
shorter  time. 

*  Read  at  the  Norwich  Meeting  of  the  British  Pharmaceutical 
Conference. 


As  one  of  these  “  volcanic  cycles,”  as  they  might  be 
called,  is  now  apparently  just  commencing  in  this  country, 
I  have  thought  that  a  few  words  upon  one  section  of  this 
subject  might  not  perhaps  be  wholly  inappropriate. 

It  is  not  unreasonable  to  suppose,  from  its  very  remark¬ 
able  antiseptic  powers,  that  sulphurous  acid  should  be 
serviceable  in  the  treatment  of  what  might  be  popularly 
designated  fermentive  diseases  and  affections,  as  it 
instantly  arrests  oxidation  in  almost  every  form.  Of  late, 
sulphurous  acid  has  been  recommended  in  three  different 
forms — as  vapour  mixed  with  that  of  water  for  inhalation, 
in  shape  of  liquid  spray,  and  lastly  again  in  the  gaseous 
form,  as  produced  by  burning  sulphur  in  air. 

Without  expressing  any  opinion  here  of  its  value  in  a 
purely  medical  point  of  view,  my  present  objeCt  is  simply 
to  direCt  attention  to  the  danger  incurred  in  the  use  of  the 
ordinary  pastilles  as  commonly  sold  for  disinfection. 

I  have  examined  a  very  large  number  of  these,  in  this 
country  and  in  Scotland,  and  find  that,  with  few  excep¬ 
tions,  they  are  made  by  simply  “casting”  sulphur  into 
suitable  moulds,  the  fluid  element  being  mixed  with  a 
little  finely  divided  charcoal,  or  black  lead  in  some 
instances.  They  do  not  burn  evenly,  retaining  their  form, 
like  the  aromatic  pastilles  ;  but  speedily  fuse,  and  become 
little  pools,  as  it  were,  of  “  liquid  fire,”  difficult  to  ex¬ 
tinguish,  and  extremely  liable  to  inflame  surrounding 
objects.  As  a  rule,  these  “  disinfecting  pastilles  ”  are 
placed  in  the  hands  of  some  servant,  who  simply  applies 
a  match  to  their  point,  and  leaves  them  to  “burn  out  ;” 
thus,  I  hear  from  a  correspondence  with  several  insurance 
offices,  have  many  “accidental  fires  ”  originated  during 
the  last  few  years,  to  the  endangerment  of  life  and 
property. 

I  have  lately  suggested  a  preferable  mode  of  manu¬ 
facture,  which  is  now  being  very  largely  adopted,  several 
hundredweights  per  month  of  these  pastilles  being  made 
at  this  time. 

Pure  sulphur  is  reduced  to  a  state  of  minute  division, 
and  intimately  mixed  with  about  20  per  cent  of  fresh  dry 
plaster  of  Paris,  some  charcoal,  and  a  mere  trace  of  nitre  ; 
when  mixed,  a  little  stiff  flour-paste  is  added,  and  the 
whole  brought  to  a  dp-ugh-like  consistency  under  powerful 
stones.  This  dotrgh,  being  formed  in  the  requisite  moulds 
into  “  pastilles,”  the  latter  are  finally  dried  by  steam-heat. 
Such  pastilles  burn  slowly  and  evenly,  not  liquefying,  and 
can  be  readily  extinguished  if  required. 


ELECTRIC  ILLUMINATION. 

Sundry  Experiments  Relative  to  the  Production 
of  Electric  Light. 

By  F.  P.  Le  ROUX. 

(Continued  from  p.  183.) 

Combination  of  the  Incandescence  of  Earthy 
Oxides  with  that  of  the  Charcoal  Points  between 
which  the  Voltaic  Arc  is  Produced. — In  applying 
electric  light  the  method  generally  proposed  is  to  diredt 
it  into  a  more  or  less  limited  region  of  space  ;  all  which 
escapes  into  the  opposite  region  would  be  lost  if  it  were 
not  colledted  by  refledtors  more  or  less  appropriate  to  the 
purpose.  On  the  other  hand,  experience  has  proved  that 
the  voltaic  arc  is  prone  to  irregular  displacements,  conse¬ 
quent  upon  inequalities  in  the  cohesion  of  the  charcoal, 
impurities  contained  in  it,  and  above  all  the  slightest 
agitation  of  the  air.  The  most  luminous  portions  of  the 
charcoal  eledtrodes  being,  as  we  have  already  remarked, 
the  surfaces  between  which  the  arc  arises,  these  surfaces 
are  inclined  sometimes  in  one  diredtion  and  sometimes 
in  another  by  reason  of  the  displacement  which  the  arc 
undergoes,  the  result  being  a  considerable  variation  in  the 
effedt  of  light  produced  by  the  latter  in  any  determinate 
region. 
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I  believe  that  if  there  could  he  placed  on  the  opposite 
side  to  that  towards  which  the  light  was  to  be  directed, 
and  in  proximity  to  the  arc,  some  body  capable  of  re¬ 
flecting  back  in  a  luminous  form  the  enormous  number 
of  radiations  thrown  upon  it  by  the  eledtrodes  and  the 
arc  itself,  these  radiations  would  be  more  profitably 
utilised  than  by  any  other  method,  the  arc  being  at  the  same 
time  protected  by  a  sort  of  screen,  annulling  in  an  almost 
hemispheric  region  all  the  above-mentioned  disturbing 
causes. 

The  substance  chosen  for  such  a  purpose  should  be  at 
the  same  time  a  bad  conductor  of  heat,  and  possessed  of 
great  powers  of  radiation,  conditions  fulfilled  to  a  great 
extent  by  lime,  magnesia,  and  earthy  oxides  in  general. 
I  first  effected  the  experiment  with  cylinders  of  magnesia 
compressed  according  to  the  process  of  M.  Caron,  and 
manufactured  for  purposes  ofoxyhydric  illumination.  By 
placing  the  base  of  one  of  these  cylinders,  whose-diameter 
is  about  8  millimetres,  at  a  short  distance  from  the  char¬ 
coal  points  of  an  eleCtric  lamp,  in  such  a  way  that  the 
magnesia  may  be,  as  it  were,  licked  up  by  the  voltaic  arc, 
it  will  assume  an  incandescence  equal  to  that  of  the  most 
luminous  portion  of  the  charcoal.  At  the  same  time  the 
light  acquires  remarkable  constancy  from  the  fixity  of  the 
arc,  which  may  be  drawn  to  greater  length  than  in 
ordinary  cases,  because  as  the  magnesia  forms  a  screen 
and  maintains  the  elevation  of  the  temperature,  the 
chances  of  the  arc  being  broken  are  greatly  diminished. 

The  magnesia  may  thus  be  kept  in  contaCt  with  the 
voltaic  arc  for  more  than  an  hour  without  sufficient  con¬ 
sumption  to  cause  any  apparent  change  in  the  conditions 
of  the  experiment ;  its  surface  becomes  hollow  during  the 
first  few  moments,  but  if  the  bar  of  this  substance  is  kept 
fixed,  the  power  of  the  arc  abating  at  a  very  slight  dis¬ 
tance,  it  will  no  longer  be  consumed.  Another  kind  of 
alteration  will,  however,  ensue,  the  magnesia  will  imbibe 
the  siliceous  vapours  emitted  by  the  voltaic  arc,  and 
combine  with  them  in  a  sort  of  glass,  which,  when  cold, 
is  of  a  pale  greenish  hue,  and  extremely  hard.  This  fadt 
is  disadvantageous,  inasmuch  as  it  greatly  diminishes  the 
irradiating  power  of  the  magnesia,  and  renders  the  pro¬ 
duction  of  a  commercial  pure  carbon  in  an  appropriate 
condition  for  the  purpose  of  eledtric  illumination  still  more 
desirable. 

The  arrangement  of  a  brilliant  voltaic  arc  between  two 
pencils  of  charcoal,  and  in  the  presence  of  magnesia  or 
any  other  earthy  oxide,  would  constitute  one  of  the  most 
beautiful  sources  of  light  possible  to  realise.  It  is  probable 
that  zirconia,  whose  remarkable  properties  with  respedt  to 
the  oxyhydric  flame  have  been  made  known  by  M.  Caron,* 
would  be  equally  beneficial  in  the  case  of  eledtric  light ; 
but  at  present  I  have  had  no  opportunity  of  trying  it.  It 
may  nevertheless  be  inferred  that  zifeonia  would,  like 
magnesia,  be  quickly  vitrified  by  the  siliceous  vapours  of 
the  charcoal,  so  that  consideringthe  high  price  of  zirconia, 
it  would  be  expensive  to  use  unless  the  carbon  were  free 
from  silica. 

Decomposing  Adtion.  of  the  Voltaic  Arc  on  Earthy 
and  Alkaline-Earthy  Oxides. — When  that  splendid 
experiment  which  has  since  become  famiiiarto  us,  though 
on  a  smaller  scale,  was  performed  by  Davy  with  the  pile 
of  the  London  Royal  Institution,  he  proved  that  the  most 
refradtory  substances,  such  as  magnesia,  lime,  and  other 
oxides  of  the  same  kind,  melted  or  even  disappeared  in 
this  focus  of  intense  heat. 

Neither  Davy  nor  any  later  experimentalists  appear  to 
have  ascertained  the  nature  of  the  alteration  caused  in  the 
oxides  by  the  adtion  of  the  voltaic  arc  ;  the  pursuit  of 
other  investigations  has  led  me  to  a  more  attentive  con¬ 
sideration  of  these  phenomena,  by  which  I  have  discovered 
that  the  oxides  undergo  a  real  decomposition.  The 
advantages  derived  from  the  juxtaposition  of  a  cylinder  of 
magnesia  to  the  charcoal  points,  for  providing  eledtric 
light,  have  been  already  alluded  to  ;  it  may  be  added 
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that  lime  or  strontia  will  do  equally  well.  If 
the  cylinder  of  either  ofthese  substances  be  fixed,  a  slight 
cavity  instantly  forms  at  its  base,  and  the  conditions 
remain  the  same  for  an  indefinite  time,  the  arc  continuing 
to  play  upon  the  body  without  inducing  any  modification 
but  the  vitrification  caused  by  the  siliceous  vapours 
emitted  by  the  impure  charcoal.  If,  however,  the  cylinder 
of  earthy  matter  be  brought  into  adtual  contact  with  the 
charcoal  points,  and  the  pressure  maintained  by  a  slight 
spring,  the  aspedt  of  things  is  changed. 

If  a  pencil  of  lime  or  even  plain  chalk  be  used,  the 
carbons  will  hollow  out  in  it  a  sort  of  trench  in  which  the 
heat  is  condensed  as  in  a  sort  of  reverberatory  furnace, 
and  the  amount  of  light  emitted  is  proportionally  aug¬ 
mented.  On  examining  the  light  with  a  piece  of  black 
glass  it  presents  the  appearance  of  an  opaque  luminous 
cloud  in  which  the  extreme  ends  of  the  charcoal  are 
undistinguishable,  their  usually  well  marked  brilliancy 
being  lost  in  the  mass  of  light,  and  there  is  a  sensible 
evolution  of  whitish  fumes.  The  spectroscope  displays 
an  intermittent  spedtrum  filled  with  large  and  brilliant 
rays  which  are  recognisable  as  those  described  by  different 
authors  as  charadteristic  of  calcium,  but  their  number  and 
intensity  is  greater  and  they  are  better  defined.  This 
is  not  suprising  if  the  difference  between  the  luminous 
intensity  attainable  by  this  process  and  by  those  hitherto 
employed  be  considered.*  It  would  be  doubtless  possible 
by  this  method  to  obtain  much  new  information  respedting 
the  spedtra  of  metals,  provided  that  only  pure  produdts 
were  employed. 

The  employment  of  strontia  gives  analogous  effedts 
under  the  same  conditions,  the  light  assumes  a  charadter¬ 
istic  red  tinge,  and  the  spedtroscope  displays  the  rays 
charadteristic  of  strontium,  thus  presenting  a  simple  means 
of  enriching  the  eledtric  light  with  red  rays.  It  may  be 
here  remarked  that  the  flame  always  contains  a  large 
proportion  of  white  light,  for  if  the  metal  be  set  free  in 
some  parts  of  the  flame,  in  others  it  returns  to  the  state  of 
oxide,  the  incandescence  of  which  always  yields  a  white 
light. 

After  this  it  can  no  longer  be  doubted  that  earthy  and 
alkaline-earthy  oxides  undergo  decomposition  by  the 
voltaic  arc  ;  it  now  remains  to  be  ascertained  by  virtue  of 
what  adtion  it  takes  place.  Is  it  an  eledtro-chemical  de¬ 
position  ?  Does  the  oxide  become  a  condudtor  by  the 
elevation  of  temperature  ?  Is  it  a  reducing  adtion  of 
carbon  vapour  ?f  or  lastly,  is  it,  according  to  the  theory 
of  M.  H.  Sainte-Claire  Deville,  a  result  of  elevation  of 
temperature  producing  a  separation  of  the  elements  in  the 
same  way  as  when  oxide  of  mercury  is  heated  ?  Do  these 
three  causes  operate  simultaneously?  which'  is  quite 
possible,  or  may  one  be  wanting  ?  I  cannot  say  ;  but  it 
appears  to  me  that  two  may  be  suppressed  :  it  is  known 
to  be  possible  to  produce  with  solar  light,  concentrated  in 
a  focus  of  mirrors  or  lenses,  a  heat  quite  as  powerful  as 
that  of  the  voltaic  arc,  and  spedtral  analysis  may  be 
easily  applied  to  these  phenomena  ;  to  realise  this  idea, 
special  conditions  would  be  required  not  easjDo  improvise, 
but,  nevertheless,  I  hope  when  possible  to  put  it  into  effedt. 

Nothing  can  be  easier  than  the  practical  application  of 
the  modes  of  improving  the  quality  of  eledtric  light. 
Arrange  in  the  horizontal  plane  which  passes  between 
the  charcoal  points  a  tube  formed  like  a  cylinder,  from 
8  to  10  millimetres  in  diameter,  containing  the  oxide  to 
be  employed  ;  this  is  kept  in  constant  contadt  with  the 
charcoal  by  a  weak  spiral  spring.  Experience  shows  that 
the  slight  fridtion  which  ensues  does  not  prevent  the  adtion 

*  The  spark  from  the  batteries  doubtless  possesses  a  higher  tempera¬ 
ture  than  that  of  the  voltaic  arc,  but  its  duration  is  very  short  and  its 
impression  upon  the  organ  of  sight  is  an  example  of  the  brevity  of  its 
duration. 

i  Observations  made  by  MM.  FI.  Sainte-Claire  Deville  and  Debray 
in  the  course  of  their  examinations  of  the  metals  of  the  platinum  series, 
show  that  on  the  contadt  of  gas-coke  and  lime,  heated  in  a  flame  of 
oxygen  and  hydrogen  gas,  phenomena  of  reduction  occurred ;  thus, 
lime  which  has  been  subjedted  to  these  conditions,  when  plunged  into 
water,  disengages  hydrogen  gas,  and  will  even  burn  in  the  liquid. 
[Annales  de  Chimie  et  de  Physique ,  3rd  series,  vol.  Ivi.,  p.  399,  1859). 


*  Comptes  Rendus,  vol.  lxvi.,  p.  1050  (May,  1868). 
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of  the  apparatus  which  regulates  the  movement  of  the 
charcoal.  It  is  possible,  if  the  oxide  employed  be  exces¬ 
sively  impure,  that  the  vitrified  matter  would  cause  the 
charcoals  to  adhere  to  it ;  this  might,  however,  be  easily 
avoided  by  causing  the  charcoal  eledtrodes  to  rotate 
slowly  upon  their  axes. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 
(Continued  from  page  186.) 


Functions  of  Different  Foods. 

And  now,  before  I  leave  this  part  of  the  subjedt,  it  is  right 
that  I  should  say  a  few  words  respecting  the  functions  of 
certain  beverages  (as  tea,  coffee,  and  fermented  liquors), 
which  have  been  more  or  less  in  use  in  all  ages,  as  if 
from  an  untaught  physiological  instinct.  Vegetable  in- 
fusions,  containing  the  same  active  principles — viz., 
astringent  matter,  volatile  oil,  and  a  crystallisable  body 
rich  in  nitrogen,  have  been  resorted  to  for  some  undefined 
purpose  by  the  natives  of  every  climate  ;  indeed,  to  use 
the  words  of  Mr.  Johnston,  “  the  practice  has  prevailed 
equally  in  tropical  and  in  ardtic  regions.  In  Central 
America,  the  Indian  of  native  blood,  and  the  Creole  of 
mixed  European  race  indulge  alike  in  their  ancient  choco¬ 
late.  In  Southern  America  the  tea  of  Paraguay  is  an 
almost  universal  beverage.  The  native  North  American 
tribes  have  their  Appalachian  tea,  their  Oswega  tea, 
their  Labrador  tea,  and  many  others.  From  Florida  to 
Georgia  in  the  United  States,  and  over  all  the  West  India 
Islands,  the  naturalised  European  races  sip  their  favourite 
coffee  ;  while  over  the  Northern  States  of  the  Union,  and 
in  the  British  provinces,  the  tea  of  China  is  in  daily  and 
constant  use. 

“All  Europe,  too,  has  chosen  its  prevailing  beverage; 
Spain  and  Italy  delight  in  chocolate  ;  France  and  Germany, 
and  Sweden  and  Turkey,  in  coffee  ;  Russia,  Holland,  and 
England,  in  tea— whilst  poor  Ireland  makes  its  warm 
drink  of  the  husks  of  the  cocoa,  the  refuse  of  the  choco¬ 
late  mills  of  Italy  and  Spain. 

“All  Asia  feels  the  same  want,  and  in  different  ways 
has  long  gratified  it.  Coffee,  indigenous  in  Arabia  or  the 
adjoining  countries,  has  followed  the  banner  of  the  prophet, 
wherever  in  Asia  or  Africa  his  false  faith  has  triumphed.  T ea, 
a  native  of  China,  has  spread  spontaneously  over  the 
hill  country  of  the  Himalayas,  the  table  lands  of  Tartary 
and  Thibet,  and  the  plains  of  Siberia;  has  climbed  the 
Altais,  overspread  all  Russia,  and  is  equally  despotic  in 
Moscow  as  in  St.  Petersburg.  In  Sumatra,  the  coffee- 
leaf  yields  the  favourite  tea  of  the  dark-skinned  population  ; 
while  Central  Africa  boasts  of  the  Abyssinian  chaat  as 
the  indigenous  warm  drink  of  its  Ethiopian  people. 
Everywhere,  in  fadt,  un-intoxicating  and  non-narcotic 
beverages  are  in  general  use  among  tribes  of  every  colour, 
beneath  every  sun,  and  in  every  condition  of  life.  The 
custom,  therefore,  must  meet  some  universal  want  of  our 
nature,  some  physiological  fundtion  which  science  has 
not  yet  explained  ;  and,  considering  that  these  beverages 
contain  essentially  the  same  chemical  compounds,  it  is 
remarkable  that  they  should  have  been  seledted  from  the 
whole  range  of  the  vegetable  kingdom.”  As  Mr.  John¬ 
ston  truly  observes,  “  What  constitutional  cravings 
common  to  us  all  have  prompted  to  such  singularly  uni¬ 
form  results  !  Through  how  vast  an  amount  of  unrecorded 
individual  experiences  must  these  results  have  been 
arrived  at  !” 

The  principal  constituents  of  these  vegetable  substances 
are — 

ist.  A  volatile  oil,  on  which  their  aroma  depends,  and 
which  rarely  amounts  to  one  part  in  150.  2nd.  An 
astringent  acid,  of  the  nature  of  tannic  acid  in  tea,  and 
called  caffeic  acid  in  coffee,  which  give  them  their  bitter 


styptic  taste ;  it  amounts  to  from  13  to  18  per  cent 
in  tea,  and  to  about  5  per  cent  in  coffee ;  and  3rd* 
a  crystallised  nitrogenous  substance  of  an  alkaline 
nature  called  theine  or  caffeine,  and  theobromine. 
The  average  amounts  of  this  alkaloid  in  different  vege¬ 
table  substances,  according  to  Dr.  Stenhouse,  is  here 
recorded  : — 


Theine  or  Caffeine 
per  cent. 

Guarana,  or  Brazilian  cocoa,  from  Guarana ) 

officinalis  .  J  ^  °7 

Good  black  tea .  2,i3 

Black  tea  from  Kemaon,  E.  1 .  1-97 

Dried  Coffee  Leaves  .  1*26 

Mate,  or  Paraguay  tea,  from  Ilex  Paraguay- ) 

ensis  .  j 

Various  samples  of  coffee-beans  . .  from  o'8  to  roo 


The  physiological  properties  of  this  substance,  and  of 
its  homologue,  theobromine,  are  not  clearly  discoverable. 
Miilder  states  that  they  are  not  the  agents  concerned  in 
the  peculiar  adtion  of  tea  and  coffee.  Liebig,  however, 
points  to  the  fadt  that  with  the  addition  of  oxygen  and 
the  elements  of  water  they  can  yield  taurine,  which  is 
the  nitrogenised  constituent  of  bile  ;  and  he  asks  whether 
they  may  not  be  concerned  in  the  produdlion  of  bile. 
Theine,  he  also  states,  is  related  to  kreatinine — that 
remarkable  compound,  produced  in  the  vital  process,  and 
occurring  in  the  muscular  system  of  animals  ;  and  to  gly- 
cocol,  which  we  may  suppose  to  exist  in  gelatine  coupled 
with  another  compound.  In  fadt,  according  to  him, 
there  are  no  drinks  which  in  their  complexity,  and  in  the 
nature  of  certain  constituents  have  more  resemblance  to 
soup  than  tea  or  coffee  ;  and  it  is  very  probable,  he  says, 
that  the  use  of  them  as  a  part  of  food  depends  on  the 
exciting  and  vivifying  adtion  which  they  have  in  common 
with  soup.  Reasoning  in  this  way,  it  may  be  said  that 
theine  or  caffeine,  and  theobromine,  are  closely  related  in 
their  composition  to  nervous  tissue,  and  that  therefore 
they  are  suited  for  the  repair  and  renovation  of  the 
exhausted  brain.  Experiments  made  by  Lehmann,  in 
1854,  with  infusion  of  roasted  coffee,  and  with  caffeine, 
went  to  show  that  their  chief  influence  on  the  human 
body  was  to  retard  the  waste  of  tissues  ;  that  when,  for 
example,  an  infusion  of  three-quarters  of  an  ounce  of 
roasted  coffee  was  taken  daily  for  a  fortnight,  the  amount 
of  urea  and  phosphoric  acid  excreted  by  the  kidneys  was 
less  by  one-third  than  when  the  same  food  was  taken 
without  the  coffee.  The  empyreumatic  oil  was  found  to 
exert  a  stimulating  adtion  on  the  nervous  system,  and 
when  taken  in  excess  caused  excitement  and  wakefulness. 
It  also  operated  on  the  skin  by  producing  a  gentle  perspira¬ 
tion,  and  it  removed  the  sensation  of  hunger.  The  con¬ 
clusion  from  these  experiments  was,  that  both  tea  and 
coffee  exhilarate  the  nervous  system,  and,  by  lessening 
waste,  enable  the  food  to  go  further  in  its  nutritive 
adtion  ;  that  with  a  given  quantity  of  food  more  work 
could  be  performed  when  these  beverages  were  taken 
than  otherwise  ;  and  that  in  old,  infirm  persons,  where 
the  desire  for  tea  is  so  strong,  the  waste  and  decay  of  the 
system  was  lessened.  It  operates,  in  fadt,  as  a  sort  of 
lubricant  of  the  animal  system,  and  by  oiling  the  machinery, 
enables  it  to  work  easier  and  longer. 

The  more  recent  experiments  of  Dr.  Edward  Smith  are 
not  exadtly  to  the  same  purpose;  for,  in  his  opinion,  tea 
promotes  rather  than  checks  the  chemico-vital  fundtions 
of  the  body,  for  diredtly  after  it  is  taken,  the  quantity  of 
carbonic  acid  emitted  from  the  lungs  and  the  quantity  of 
air  inspired  are  increased  ;  and  there  is  greater  depth  and 
freedom  of  respiration.  In  this  way,  he  thinks  it  pro¬ 
motes  the  transformation  of  starchy  and  fatty  food  ; 
besides  which,  it  increases  the  adtion  of  the  skin,  und  by 
inducing  perspiration  lessens  the  heat  of  the  body. 
Coffee,  he  says,  has  an  opposite  effedt,  for  it  lessens  the 
adtion  of  the  skin,  and  promotes  that  of  the  bowels ;  and 
its  influence  on  the  respiratory  processes  is  somewhat  less 
than  that  of  tea. 


*  The  Cantor  Leftures,  delivered  before  the  Society  of  Arts. 
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It  is  manifest  from  all  this  that  we  have  yet  to  learn 
what  are  the  special  adlions  of  these  beverages  ;  and  why 
it  is  that  they  have  been  used  in  all  times,  and  in  all 
countries,  as  a  means  of  supplying  some  natural  want 
which  science  is  unable  to  discover — that  everywhere, 
the  poor  and  the  needy,  the  aged  and  the  infirm,  will  make 
a  sacrifice  of  even  nutritious  food  for  some  such  beverage 
as  tea  and  coffee — that  not  less  than  500,000,000  of  the 
human  race  should  make  use  of  an  infusion  of  tea  ;  that 
more  than  100,000,000  should  drink  coffee  ;  about 
50,000,000  cocoa  ;  and  not  less  than  10,000,000  of  the 
inhabitants  of  Peru,  Paraguay,  and  the  Brazils  should  use 
an  infusion  of  mate  or  guarana.  In  this  country  alone 
there  is  over  100,000,000  lbs.  of  tea  consumed  annually, 
and  perhaps  about  half  as  much  of  coffee.  All  this  looks 
like  the  influence  of  some  deep-seated  necessity  which  our 
philosophy  is  unable  to  fathom. 

And  with  regard  to  the  use  of  fermented  liquors,  there 
is  the  same  universal  indication  of  their  serving  a  pro¬ 
found  physiological  purpose,  and  supplying  a  common 
want.  It  is  no  argument  that,  because  these  things  have 
been  abused  they  serve  no  purpose  in  man’s  economy. 
On  the  contrary,  the  fadt  of  their  use  in  all  time,  and  that 
no  saccharine  liquid  or  juice  of  ripe  fruit  can  be  exposed 
to  the  air  without  spontaneous  and  almost  immediate 
fermentation,  are  striking  evidences  of  a  useful  purpose. 
They  may  not  enter  into  the  composition  of  tissues,  but 
they  may  stimulate  the  energies  of  the  living  frame,  and 
rouse  them  into  increased  activity.  It  is  not  merely  the 
brick-work  and  marble,  so  to  speak,  of  the  human  body, 
nor  yet  the  concrete  movements  of  the  machine,  that 
have  to  be  sustained,  for  there  are  rarer  forms  of  matter, 
and  higher  manifestations  of  force,  concerned  in  man’s 
existence  ;  and  his  resort  to  such  beverages  as  these  may 
be  for  something  more  than  the  nourishment  of  the 
system,  or  even  the  mere  raising  of  his  spirit  above  the 
common  concerns  of  this  work-o’-day  world. 

That  alcohol  stimulates  the  adtion  of  the  nervous  system 
there  is  no  doubt,  and  it  is  equally  certain  that  it  increases 
the  respiratory  changes.  Dr.  Edward  Smith  is  of  opinion 
that  it  also  lessens  the  adtion  of  the  muscles  which  are 
subjedt  to  volition,  and  increases,  in  a  certain  degree,  the 
adtion  of  those  which  are  independent  of  it,  as  the  heart  and 
respiratory  muscles.  He  finds,  too,  that  it  diminishes  the 
fundtions  of  the  skin,  and  by  thus  lessening  the  waste  of 
animal  heat,  it  has  a  conservative  tendency.  The  effedts 
of  alcohol  are,  however,  much  modified  by  the  substances 
with  which  it  is  associated  in  different  alcoholic  liquids — 
beers  and  ale,  for  example,  adt  on  the  respiratory  fundtions 
by  reason  of  the  saccharine  and  nitrogenous  matters  they 
contain  ;  wine  also,  as  well  as  cidet  and  perry,  have  a 
similar  adtion,  and  in  proportion  to  their  saccharine  and 
acid  constituents  ;  brandy  and  gin  lessen  the  respiratory 
changes,  and  the  latter  adts  on  the  kidneys  by  reason  of 
the  volatile  oil  it  contains  ;  whisky  is  uncertain  in  its 
effedt  upon  the  lungs  ;  while  rum,  like  beer  and  ale,  is  a 
true  restorative,  as  it  sustains  and  increases  the  vital 
powers  ;  and  he  says  that  the  old-fashioned  combination 
of  rum  and  milk  is  the  most  powerful  restorative  with 
which  he  is  acquainted. 

Liebig  is  of  opinion  that  alcohol  is  burnt  or  oxidised  in 
the  system,  and  is  therefore  a  calorific  agent  ;  but  the 
researches  of  Lallamand,  Perrin,  and  Duray,  as  well  as 
those  of  Dr.  Edward  Smith, 'have  demonstrated  that  a 
large  portion  of  it  passes  through  the  system  unchanged, 
and  appears  in  the  breath  and  perspiration,  as  well  as  in 
the  urine.  They,  therefore,  conclude  that  alcohol  is 
not  a  food,  but  is  a  mere  excitor  of  the  nervous  centres. 
On  the  other  hand,  Dr.  Thudicum  in  a  rather  large  experi¬ 
ment  on  the  students  of  his  class  (33  in  number),  found 
that  of  the  4,000  grammes  of  alcohol  in  the  44  bottles 
of  wine  which  they  drank  at  one  sitting,  only  10  grammes 
appeared  in  the  urine ;  and  assuming  that  about  10 
grammes  more  were  exhaled  by  the  breath  and  skin,  he 
concluded  that  only  0^5  per  cent  of  the  alcohol  escaped 
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unchanged.  He  therefore  believes  that  alcohol  is  oxidised 
in  the  body,  and  is  a  true  food. 

But  besides  this,  the  inquiries  of  Poisseuille  have  shown 
that  it  is  a  physical  as  well  as  a  chemical  and  physiological 
agent,  for  it  hinders  the  flow  of  liquids  in  narrow  tubes, 
and  may  adt  in  the  same  way  on  the  movements  of  the 
blood  in  the  capillary  vessels.  He  found,  for  example, 
that  when  the  flow  of  a  certain  quantity  of  water  through 
a  small  tube  occupied  575‘8  minutes,  and  of  the  serum 
of  blood  io48‘5  minutes,  the  flow  of  the  same  quantity 
of  Madeira  wine  under  the  same  circumstances  was  1138 
minutes,  of  sparkling  Sillery  1463,  and  of  Jamaica  rum 
1832.  Its  fundtions,  therefore,  are  manifestly  of  a  com¬ 
plicated  nature  ;  in  fadt,  the  whole  subjedt  is  remarkably 
obscure,  and  requires  the  light  of  science  to  illuminate  it. 
As  in  the  case  of  tea  and  its  allies,  ages  of  empiricism  are 
waiting  for  a  philosophical  interpretation. 

Lastly,  as  to  the  fundtions  of  condiments — as  peppers, 
mustard,  spices,  &c.  They  are  merely  stimulants  of  the 
digestive  organs,  promoting  the  flow  of  the  saliva,  the 
gastric  juice,  and  other  intestinal  secretions  ;  and  increasing 
the  peristaltic  movements  of  the  viscera.  They  thus  aid 
in  the  processes  of  digestion  ;  and  by  giving  flavour  to 
the  food,  they  wet  the  appetite,  and  so  increase  the  relish 
for  it — indifferent  food  is  thus  made  palatable,  and  its 
digestion  accelerated. 

And  now,  in  conclusion,  we  may  safely  inquire,  as  a 
supplementary  question  to  the  fundtions  of  food,  what  are 
the  mechanical  and  thermotic  powers,  as  well  as  the 
fattening  capabilities  of  various  articles  of  diet  ? 

Dr.  Frankland  has  made  some  very  careful  determina¬ 
tions  of  the  calorific  values  of  different  substances  used  as 
food;  and  remembering  that  every  pound  of  water  raised 
i°  of  Fahrenheit  represents  a  mechanical  force  of  772  lbs. 
lifted  a  foot  high,  it  is  easy  to  calculate  the  working 
energy  of  any  substance  from  its  thermotic  power  when 
burnt  in  oxygen,  or  when  less  perfedtly  consumed  in 
the  animal  body.  Arranging  the  results  under  these  two 
heads,  we  shall  find  that  the  energies  of  different  articles 
of  diet  may  be  expressed  as  in  the  following  table  : — 

Actual  Energy  of  Ten  Grains  of  the  Material,  in 
its  Natural  Condition,  when  completely  Burnt 
in  Oxygen,  and  when  Oxidised  into  Carbonic  Acid, 
Water,  and  Urea,  in  the  Animal  Body. 


Per  cent 

Lbs.  lifted 

1  foot  high. 

of 

t 

water 

When 

When 

in 

burnt  in 

Oxidised 

Material. 

Oxygen. 

in  the  body. 

Butter  . . 

15 

14357 

14357 

Cheshire  cheese 

24 

9187 

8613 

Oatmeal 

15 

7913 

7769 

Wheat  flour 

15 

7788 

7591 

Pea-meal 

15 

7778 

7456 

Arrowroot  . . 

18 

7731 

773i 

Ground  rice 

13 

7535 

7424 

Yolk  of  egg 

47 

6761 

6532 

Lump  sugar 

19 

6616 

6616 

Grape  sugar 

20 

6476 

6476 

Entire  egg  . . 

62 

4708 

4507 

Bread  crumb 

44 

44°  9 

4246 

Ham 

54 

3915 

3317 

Mackerel 

71 

3537 

3187 

Lean  beef  . . 

71 

3098 

2818 

Lean  veal  . . 

71 

2594 

23H 

Guiness’s  stout 

88 

2123 

2123 

Potatoes 

73 

2002 

iq6q 

Whiting 

80 

1787 

1563 

Bass’s  ale 

88 

1530 

1530 

White  of  egg 

86 

1325 

1138; 

Milk 

87 

1306 

1241 

Carrots.. 

86 

1040 

10261 

Cabbage 

89 

858 

830 

It  will  be  understood,  of  course,  that  to  obtain  these 
1  results  in  the  animal  body  the  materials  must  be  com- 
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pletely  absorbed,  and  fully  oxidised  into  carbonic  acid, 
urea,  &c. 

Estimated  in  this  manner,  it  may  be  said  that  a  daily 
subsistence  diet  of  2  ozs.  of  dry  nitrogenous  food,  and 
13*2  ozs.  of  dry  carbonaceous,  calculated  as  starch  ;  and 
a  daily  working  diet  of  6  ozs.  of  dry  nitrogenous  matter, 
and  26  ozs.  of  dry  carbonaceous,  have  the  following 
mechanical  energies 

Lbs.  lifted  i^foot  high. 

'  ; - ’ - '1 

"When  burnt  in  When  oxidised 
oxygen.  in  the  body. 

Subsistence  diet  ..  6,319,783  6,307,078 

Working  diet  ..  ..  13,349,405  13,311,290 

But  the  adtual  working  power  of  the  human  body  does 
not  approach  this.  In  fadt,  although  a  man’s  daily  labour 
has  a  very  large  range,  as  from  300,000  ft-lbs.  when 
lifting  dung  into  a  cart  to  1,500,000  ft. -lbs.  when  pushing 
or  pulling  horizontally,  yet  the  average  is  not  above 
1,000,000  ft. -lbs.,  as  will  be  seen  from  this  diagram  : — 


Kind  of  labour. 

Bricklayer’s  labourer  carry-) 

ing  bricks  .  j 

Coal  whipping . 

Ascending  Faulhorn 

55  55  •  •  •  • 

Treadmill . 

55  . . 

Turning  a  winch  . 

Pedestrians  (20  miles  a  day) 
Paving  and  pile-driving. . 
Porters  carrying  loads 
Shot-drill  punishment 

Average  . 


Amount  of  work 
in  ft  .-lbs. 

Authority. 

1,627,200 

Mayhew. 

1,293,600 

55 

I,°74'93I 

Wislicenus. 

933.746 

Fick. 

1,008,000 

Mayhew. 

861,156 

Ed.  Smith. 

837,760 

Coulomb. 

792,000 

Haughton. 

788,480 

Coulomb. 

732,480 

5  5 

694,400 

Haughton. 

967,614 

And  even  when  we  add  the  calculated  internal  work  of 
a  man’s  body,  as  the  beating  of  the  heart  and  the  move¬ 
ments  of  respiration,  the  total  of  it  does  not  much  exceed 
a  million  and  a  half  foot-pounds  a  day: — 

Foot-pounds. 

External  work  or  adtual  labour .  967,614 

Work  of  circulation  (75  beats  a  minute) . .  497,880 
Work  of  respiration  (15  a  minute)  . .  . .  98,064 


Total  ascertainable  work  per  day  . .  . .  1,563,558 

It  is  evident,  therefore,  that  a  large  portion  of  our  food 
must  escape  digestion  and  absorption  ;  indeed,  the  ther- 
motic  power  of  the  food  actually  consumed  daily,  as 
estimated  by  the  carbonic  acid  exhaled  and  the  urea 
secreted,  is  not  more  than  sufficient  to  raise  the  tem¬ 
perature  of  10,000  lbs.  of  water  i°  of  Fahrenheit.  This 
is  equal  to  a  force  of  7,720,000  lbs.  lifted  a  foot  high  ;  so 
that  the  ascertainable  work  of  the  food  is  about  one-fifth 
of  itsadtual  energy,  the  rest  of  the  power  being  consumed 
in  molecular  movements  within  the  animal  body.  Helm¬ 
holtz  asserts  that  the  external  work  should  be  a  fifth 
part  of  the  mechanical  force  of  the  digested  food  ;  but 
labour  must  be  well  applied  to  develop  this  proportion  of 
its  energy. 

In  the  steam-engine,  according  to  Sir  William  Arm¬ 
strong,  only  a  tenth  part  of  the  adtual  power  of  the  fuel 
is  realised  as  work.  The  human  machine  is  therefore 
more  economical  of  its  force  than  a  steam-engine  ;  in  fadt, 
it  is  assumed  by  Heidenham  and  others  that  not  less  than 
half  of  the  force  applied  to  the  living  muscles,  as  it  is 
developed  in  their  tissue,  is  utilised.  But  although  the 
animal  machine  is  so  much  more  economical  of  force 
than  the  steam-engine,  yet  on  account  of  the  costliness  of 
its  fuel,  &c.,  it  is  far  more  expensive.  Taking,  for 
example,  a  steam-engine  of  one-horse  power  (that  is,  a 
power  of  raising  33,000  lbs.  a  foot  high  per  minute),  it 
will  require  two  horses  in  reality  to  do  the  same  work  for 
ten  hours  a  day,  or  twenty-four  men ;  and  the  cost 
would  be  iod.  for  the  steam-engine,  8s.  4d.  for  the 
two  horses,  and  just  £2  sterling  for  the  twenty-four  men. 

Dr.  Frankland  has  estimated  the  weight  and  cost  of 


Ounces  required. 

Cost, 

20-5 

0 

3  4 

21’0 
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21-4 

0 

4i 

37’5 

0 

44 

8I-I 

0 

5i 

21-5 

0 

5i 

8-9 

0 

54 

18-5 

0 

ni 

192-3 

1 

o| 

in 

1 

oi 

35-3 

1 

24 

24-1 

1 

3 

128-3 

1 

34 

56-5 

3 

64 

6|  bottles. 

5 

74 

9  do. 

7 

6 

thus  shown  to 

be  far 

various  articles  of  food  required  to  be  oxidised  in  the 
animal  body  in  order  to  raise  140  lbs.  (a  rather  small 
man)  to  the  height  of  10,000  feet,  supposing  that  only 
one-fifth  of  the  adtual  energy  of  the  food  is  manifested  as 
external  work.  Here  is  a  part  of  his  table  : — 

Oatmeal  . 

Flour  . 

Pea-meal . 

Bread . 

Potatoes  . 

Rice  . 

Beef-fat  or  dripping . 

Cheshire  cheese . . 

Cabbage  . 

Butter . 

Hard-boiled  eggs  . 

Lump  sugar  . 

Milk  . .  . .  ; . 

Lean  beef . 

Guiness’s  stout . 6|  bottles. 

Bass’s  pale  aje . 9 

The  motive-power  of  fatty  foods  is  th 
higher  than  that  of  lean  meat  or  farinaceous  substances, 
and  this  accords  with  experience,  for  the  labouring  classes 
have  long  since  discovered  that  fat  bacon  is  a  good 
material  for  heavy  work.  Its  efficacy  may,  in  great  part, 
depend  on  the  ease  and  certainty  with  which  it  is  digested 
and  utilised  in  the  body. 

The  fattening  functions  of  food  are  liable  to  great  varia¬ 
tion,  not  merely  from  the  quality  of  the  food  itself,  but 
from  the  peculiarity  of  the  individual  consuming  it. 
This  is  a  matter  of  common  observation,  and  is  well 
known  to  the  breeders  of  stock.  Messrs.  Lawes  and 
Gilbert  found  in  their  experiments  on  the  feeding  of 
bullocks,  sheep,  and  pigs,  that  very  different  quantities 
of  food  were  required  to  produce  the  same  increase  of 
weight.  Oxen  and  sheep,  for  example,  feeding  on  the 
same  diet — viz.,  oil-cake,  hay,  and  turnips — consume,  in 
one  case  (that  of  oxen),  1,109  lbs.  of  dry  substance  for 
every  100  lbs.  of  increase  in  the  live  weight,  while  in  the 
other  the  sheep  consume  only  912  lbs. ;  and  pigs  fed  on 
barley-meal  will  fatten  to  the  same  extent  on  420  lbs.  of  the 
dry  material.  Pigs,  therefore,  store  up  about  one-fourth  of 
their  food,  reckoned  in  this  way  ;  sheep  about  one-ninth  ; 
and  oxen  only  one-eleventh. 

The  proportions  of  the  several  constituents  of  the  food 
are  also  very  differently  used  by  these  animals  ;  for  in 
every  100  parts  of  the  dry  food  eaten,  the  several  amounts 
of  nitrogenous,  carbonaceous,  and  mineral  matters  are 
thus  disposed  of : — 


Constituents  of  the 
Dry  Food. 
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So  that  the  power  of  appropriation  is  greatest  with  pigs 
and  least  with  oxen  ;  in  fad,  of  every  100  lbs.  of  the 
several  constituents  of  the  food,  the  following  are  the 
proportions  stored  up  in  the  three  classes  of  animals  : — 


Pigs. 

Sheep. 

Oxen. 

Of  100  Nitrogenous 

I3'5 

4*2 

4' I 

Of  100  Carbonaceous  . . 

18-5 

9'4 

7-2 

Of  100  Mineral 

7'3 

3’1 

i‘9 

It  will  be  noticed,  too,  that  the  proportions  lost  in  respira¬ 
tion  are  very  different  in  the  three  cases  ;  for  it  is  greatest 
in  the  pig — amounting  to  nearly  66  per  cent  of  all  the 
food  eaten,  and  least  in  the  ox,  57-3  per  cent.  These 
proportions  represent  the  vital  work  of  the  body  during 
the  processes  of  growth  and  repair. 

The  time  also  that  is  occupied  in  producing  fat  and 
muscular  tissue  is  different  with  these  animals,  for  the 
pig  increases  from  6  to  6-5  per  cent  of  its  weight  per  week  ; 
the  sheep  not  more  than  i’75  per  cent ;  and  the  ox  only 
1  per  cent.  Some  of  this  difference  is  doubtless  due  to 
the  quality  of  the  food  made  use  of,  for  the  pigs  were  fed 
on  a  nutritious  and  easily  digestible  diet — oat-meal;  while 
the  sheep  and  oxen  made  use  of  food  with  a  large  quantity 
of  cellular  tissue  and  woody  fibre  ;  and  here  I  may  remark 
that  the  power  of  utilising  the  inferior  varieties  of  food 
is  very  different  with  different  classes  of  animals.  Man, 
as  I  have  already  explained,  is  unable  to  digest  woody 
fibre,  or  even  the  harder  kinds  of  cellulose  ;  it  is  doubtful, 
indeed,  whether  he  can  digest  cellulose  at  all.  The  pig, 
also,  has  but  a  limited  capacity  for  this  kind  of  work  ; 
whereas  oxen  and  sheep,  and  the  herbivora  generally,  can 
eat  woody  tissues  with  advantage,  and  convert  them  into 
flesh  and  fat.  In  eating  meat,  therefore,  we  are  utilising 
the  digestive  powers  of  other  animals  ;  and  are,  in  fad, 
employing  their  stomachs  to  do  for  11s  that  which  we 
could  not  do  for  ourselves.  This,  as  Mr.  Lawes  says, 
is  proved,  not  merely  by  the  testimony  of  common  expe¬ 
rience,  but  also  by  certain  anatomical  fads  relating  to  the 
strudure  and  comparative  size  of  the  stomach  in  different 
animals.  In  oxen,  for  example,  the  stomach  weighs 
51  ozs.  for  every  100  lbs.  of  live  weight;  in  sheep  it 
weighs  39  ozs.;  in  pigs  14  ozs.  ;  and  in  man  only  6  ozs. 
It  is  manifest,  therefore,  that  the  food  of  man  should  be 
more  concentrated  than  that  of  the  lower  animal  ;  and 
that  he  ads  wisely  in  eating  flesh  and  fat,  which  are  the 
very  essence  of  food,  for  he  thereby  economises  labour, 
and  employs  the  assimilative  powers  of  other  creatures  to 
bring  the  crudest  materials  into  a  nutritious  and  highly 
digestible  form.  It  is  true  that  man,  in  common  with 
other  animals,  is  able  to  convert  starch  and  sugar  into  fat, 
and  the  lower  qualities  of  albumen  into  flesh,  but  by  so 
doing  he  expends  force,  for  in  the  case  of  fat  he  locks  up 
in  it  twice  and  a  half  the  potential  energy  of  sugar  and 
starch. 

Looking  broadly,  therefore,  at  the  fundions  of  food, 
and  regarding  the  animal  body  as  a  machine,  in  which 
potential  energy  is  rendered  adive,  it  would  appear  that 
its  main  duty  is  to  develope  force  by  the  oxidation  of 
carbo-hydrogens  contained  in  the  blood,  and  not  by  the 
oxidation  of  tissue.  A  portion  of  tissue  no  doubt  decays 
in  the  transference  of  its  energies  to  other  forms  of  adion, 
and  requires  repair  ;  but  the  decay  is  scarcely  more  rapid 
at  one  time  than  another,  and  is  in  no  case,  when 
sufficient  food  is  supplied,  the  cause  of  mechanical  labour. 
“  In  man,”  says  Dr.  Frankland,  “  the  chief  materials  for 
muscular  power  are  non-nitrogenous  ;  but  nitrogenous 
matter  can  also  be  employed  for  the  same  purpose,  and 
hence  the  greatly  increased  evolution  of  nitrogen  under 
the  influence  of  a  flesh  diet,  even  with  no  increase  of 
muscular  exertion,  The  non-nitrogenous  matters,  also, 
which  find  their  way  into  the  blood,  yield  up  all  their 
potential  energy  as  adual  energy  ;  whereas  the  nitro¬ 
genous  in  leaving  the  body  as  urea  carry  with  them  a 
portion  (at  least  one-seventh)  of  their  potential  energy 
unexpended.  The  transference  of  potential  energy  into 


muscular  power  is  necessarily  accompanied  by  the  pro- 
dudion  of  heat  within  the  body,  even  when  the  muscular 
power  is  exerted  externally.  This  is,  doubtless,  the  chief, 
and  probably  the  only  source  of  animal  heat.” 

(To  be  continued.) 
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Employment  of  Vegetable  Tar  in  Dyeing. — New  Process  for  Genera¬ 
ting  Chlorine. — A  Thallium  Detonating  Mixture.— Manufacture  of 
Permanganate  of  Potash. — Pulverised  Coke  in  Piles  of  great 
Resistance.  Academy  of  Sciences.— Menaphthylamine. — Caproic 
and  Caprylic  Fermentation  of  Ethylic  Alcohol. — Formation  of 
Caproic  Alcohol  in  the  Caproic  Fermentation  of  Common  Alcohol. 

M.  Lefort  has  published  a  note  on  the  employment  of 
vegetable  tar  in  dyeing.  In  theyear  1851,  M.  Pettenkoffer 
observed  that  wood  vinegar  exposed  to  the  adion  of 
ammonia  and  of  perchloride  of  iron,  became  coloured  a 
deep  violet.  M.  Pauli,  his  assistant,  endeavoured  to 
isolate  the  substance  which  caused  this  readion,  and 
obtained,  by  treating  the  acetic  acid  from  wood  with  sul¬ 
phuric  ether,  an  acid  crystallising  in  fine  needles,  very 
soluble  in  water,  alcohol,  and  ether,  presenting  the 
charaders  of  pyrogallic  acid;  subsequent  examination, 
however,  proved  this  body  to  be  pyrocatechuic  acid.  The 
circumstances  under  which  oxyphenic  acid  is  produced, 
and  the  very  deep  colouration  acquired  by  tar  water  upon 
the  addition  of  a  salt  of  sesquioxide  of  iron,  led  M.  Lefort 
to  think  that  vegetable  tar  might  be  useful  in  dyeing 
textile  matters.  Experiments  in  this  diredion  have  left 
no  doubt  as  to  its  applicability.  According  to  analyses 
made,  vegetable  tar  contains  on  an  average  about  1  per 
per  cent  of  oxyphenic  acid,  and  as  this  acid  is  very  soluble 
in  water,  the  more  concentrated  the  solution,  the  more 
coloured  the  dye  bath.  Upon  the  addition  of  perchloride 
of  iron,  the  tar  water  is  immediately  coloured  a  dirty 
green,  which  is  changed  to  a  violet  tint  by  the  addition  of 
potash  or  ammonia;  but,  with  or  without  the  addition 
of  alkali,  the  oxyphenate  of  iron  formed  under  these  circum¬ 
stances  fixes  itself  upon  animal  and  vegetable  fibres,  to 
which  it  communicates  an  ash-grey  colour  of  great 
solidity.  To  dye  textile  matters  with  oxyphenate  of  iron, 
the  following  is  the  method  of  operating: — The  fibres  are 
steeped  in  a  solution  of  perchloride  of  iron  for  several 
hours,  and,  when  sufficiently  drained,  transferred  to  a 
vessel  of  filtered  tar  water,  containing  one  of  vegetable 
tar  to  ten  of  water,  heated  to  6o°  or  8o°.  After  several 
hours’  maceration,  they  are  withdrawn,  washed  with  water, 
and  afterwards  with  soap  to  remove  the  aromatic  and 
resinous  principles.  Soap  does  not  adt  upon  the  colouring 
principle  which  is  fixed  upon  the  fibres,  and  the  resulting 
impression  presents  all  the  solidity  common  to  pigments 
having  iron  for  the  basis. 

A  Belgian  chemist  has  devised  a  new  process  for 
generating  chlorine,  He  first  forms  trisulphate  of  sesqui¬ 
oxide  of  iron,  by  the  diredt  combination  of  this  oxide  with 
sulphuric  acid,  and  then  mixes  the  trisulphate  obtained 
with  3  equivalents  of  chloride  of  sodium  or  other  con¬ 
venient  chloride.  Upon  heating  the  mixture  in  dry  air, 
the  chloride  of  sodium  yields  all  its  chlorine. 

M.  Bcettger  has  formed  a  mixture  which  inflames  by 
fridtion,  of  8  parts  of  teroxide  of  thallium  and  1  part  of 
protosulphide  of  antimony. 

Some  fadts  worthy  of  attention, ^concerning  the  manu- 
fadture  of  permanganate  of  potash,  have  been  pointed  out 
by  M.  Staedeler.  In  the  preparation  of  this  salt  by  heating 
a  dilute  solution  of  the  manganate,  a  third  of  the  man¬ 
ganic  acid  is  reduced  to  the  state  of  peroxide  vdthout 
taking  part  in  the  readtion  ;  the  case  is  the  same  when 
hydrochloric  acid  is  used  to  effedt  the  transformation, 
notwithstanding  that  this  process  permits  of  the  use  of 
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concentrated  solutions.  Things  happen  differently  when 
chlorine  is  employed.  The  following  is  a  convenient 
method  of  operating  : — The  crude  pulverised  manganate 
is  abandoned  in  its  own  weight  of  water  for  several  days, 
then  a  similar  quantity  of  water  is  added,  and  a  current 
of  chlorine  transmitted  until  the  liquid  becomes  red;  the 
solution  is  frequently  agitated,  diluted  with  four  times  its 
volume  of  water,  filtered  through  coarsely  powdered  glass, 
and  reduced  to  one-fifth  of  its  original  volume.  At  this 
point  the  permanganate  crystallises  ;  it  can  be  obtained 
in  a'State  of  purity  by  recrystallisations.  The  yield  is  go 
per  cent  of  the  weight  of  peroxide  of  manganese  employed. 

A  note  entitled  “  On  the  Part  Played  by  Pulverised 
Coke  in  Piles  of  Great  Interior  Resistance,”  by  M.  Gaiffe, 
was  communicated  at  a  recent  meeting  of  the  Academy. 
In  examining  the  abtion  of  the  pounded  coke  which  is 
placed  round  the  carbon  in  the  piles  of  M.  Leclanche,  M. 
Gaiffe  has  been  led  to  conclude  that  this  addition  con¬ 
siderably  augments  the  surface  of  the  carbon  element,  and 
extends  this  surface  to  within  a  very  minute  distance  of 
the  porous  vessel ;  it  is  probable  that  the  employment  of 
coke  powder  would  give  good  results  in  all  piles  of  great 
interior  resistance.  The  experiment  was  made  with  two 
batteries,  the  one  sulphate  of  lead,  the  other  sulphate  of 
protoxide  of  mercury.  Their  interior  resistance  was 
much  diminished,  and  their  constancy  became  nearly 
perfect.  The  deviation  of  a  galvanometer  with  thick  wire 
and  not  very  sensitive,  in  permanent  communication  with 
the  mercury  battery,  only  varied  one  degree  in  four  and 
twenty  hours  ;  it  was  28°  at  the  moment  of  closing  the 
circuit,  it  was  still  270  twenty-four  hours  later. 

Among  the  memoirs  presented  to  the  Academy  on 
August  31st,  were  the  following  “  On  the  Induction 
Spark,”  by  M.  Seguin ;  “Protoxide  of  Nitrogen  as  an 
Anaesthetic  Agent,”  by  M.  Evan  ;  “  Density  of  Uranium,” 
by  M.  Peligot ;  “  New  Exciting  Liquid  for  Bunsen’s 
Battery,”  by  M.  Delaurier ;  “  On  the  Spontaneous 

Alcoholic  and  Acetic  Fermentation  of  Eggs,”  by  M. 
Bechamp.  We  may  possibly  return  to  one  or  two  of  these 
papers. 

At  the  meeting  on  September  7th,  M.  Hofmann  con¬ 
tributed  a  note  on  menaphthylamine,  M.  Delaurier 
addressed  a  further  note  relative  to  a  new  modification  of 
Daniell’s  battery,  and  from  M.  Bechamp  there  were  two 
memoirs  “  On  the  Caproic  and  Caprylic  Fermentation  of 
Ethylic  Alcohol  ”  and  “  On  the  Formation  of  Caproic 
Alcohol  in  the  Caproic  Fermentation  of  Common  Alcohol. 

M.  Hofmann  was  led  from  the  preparation  of  menaphthyl¬ 
amine  oxalic  acid,  by  means  of  cyanide  of  napthyl,  to  study 
the  behaviour  of  this  latter  body  under  the  influence  of 
nascent  hydrogen,  with  a  view  to  the  formation  of  the 
primary  menaphtnylic  monamine.  Hydrogen  only  combines 
with  cyanide  of  naphthyl  with  extreme  slowness.  After  a 
week’s  treatment  with  zinc  and  hydrochloric  acid,  the 
cyanide  only  furnished  a  little  menaphthylamine,  while 
there  remained  with  the  unaltered  cyanide  menaphthoxy- 
lamide  and  likewise  menaphthoxylic  acid.  In  the  presence 
of  this  difficulty,  the  idea  suggested  itself  of  reducing 
the  sulphuretted  amide,  which  is  easily  prepared 
with  the  aid  of  nitrile.  The  experiment  completely  suc¬ 
ceeded.  Upon  treating  an  alcoholic  solution  of  menaphtho- 
thiamide  with  hydrochloric  acid  and  zinc,  torrents  of 
sulphuretted  hydrogen  were  developed.  By  continuing 
this  treatment  until  sulphuretted  hydrogen  is  no  longer 
given  off,  which  requires  two  or  three  days,  a  solution  is 
obtained  from  which  scarcely  anything  is  precipitated  by 
water.  Then  concentrated  solution  of  soda  is  added  until 
the  oxide  of  zinc  precipitated  is  dissolved  ;  an  oily  layer, 
still  containing  much  alcohol  and  soda,  soon  rises 
to  the  surface.  The  oily  layer  is  removed  by  a  pipette, 
and  heated  upon  the  water-bath  to  free  it  from  alcohol. 
There  remains  an  aqueous  solution  of  soda,  on  which 
floats  a  yellowish  oil;  this  oil  is  menaphthylamine,  only 
containing  a  small  quantity  of  cyanide  of  naphthyl 
regenerated  from  the  thiamide.  By  treatment  with  hydro¬ 


chloric  acid  the  nitrile  is  left  insoluble  ;  the  addition  of 
soda  causes  the  separation  of  the  base  in  a  state  of 
purity.  Menaphthylamine  is  an  extremely  caustic  liquid, 
having  a  point  of  ebullition  between  2go°  and  2930. 
Recently  distilled,  it  is  colourless;  but  it  soon  acquires  a 
yellow  tint.  Carbonic  acid  is  absorbed  by  it  with  such 
avidity  that  a  pellicle  of  carbonate  is  formed  in  merely 
transferring  the  liquid  from  one  vessel  to  another.  The 
composition  of  this  base  was  given  by  theory,  but  it  has 
nevertheless  been  established  by  the  analysis  of  the 
chloride  and  of  the  platinic  salt.  The  chloride  crystallises 
easily  in  long  needles,  difficultly  soluble  in  water,  having 
the  composition— 

CiiH9] 

cixhI2nci  =  hIn,hci. 

hJ 

The  yellow  crystalline  precipitate  which  is  formed  upon 
adding  chloride  of  platinum  to  the  chloride,  contains — 

C22H24N2PtCl6. 

Thus  the  formation  of  menaphthylamine  by  means  of  its 
thiamide  is  seen  to  be  simply  the  replacement  of  two 
atoms  of  sulphur  by  hydrogen — 

C„H9NS+  2HH  =  C„H„N  +  H,S. 

The  salts  of  menaphthylamine  are  easily  crystallised. 
The  sulphate  and  nitrate  are  difficultly  soluble  ;  the  crys¬ 
tals  of  the  latter  resemble  saltpetre.  In  contact  with 
sulphide  of  carbon,  menaphthylamine  becomes  a  crystal¬ 
line  mass  ;  in  contact  with  alcoholic  soda  and  chloroform, 
formo-menaphthylnitrile  is  produced.  M.  Hofmann  has 
likewise  prepared  benzylamine  by  means  of  thio-benza- 
niide. 

M.  Bechamp  remarks  that  ordinary  alcohol  can  ferment. 
For  this,  it  suffices  to  dilute  the  alcohol,  introduce  chalk 
containing  microzymas,  and  a  little  syntonine  or  washed 
meat.  The  chief  produces  of  the  reaction  are  caproic  acid 
and  hydride  of  methyl  ;  at  the  same  time  hydrogen  and 
carbonic  acid  are  evolved,  but  this  latter  gas  occurs  ex¬ 
clusively  from  the  carbonate  of  lime  of  the  chalk.  The 
caproic  acid  is  accompanied  by  other  acids,  some  more 
and  others  less  volatile.  Acetic,  valeric,  caproic,  and 
caprylic  acids  have  been  isolated. 

The  crude  product  of  the  caproic  fermentation  of  alcohol 
possesses  an  aromatic  odour,  resembling  that  of  fusel 
oil.  The  untransformed  alcohol  separated  has  the  same 
•odour.  This  alcohol  being  rectified,  there  passes  at  the 
end  a  liquid  which  renders  water  milky.  It  is  in  these 
last  portions  that  the  caproic  alcohol  is  found  ;  resort  was 
had  to  fractional  distillation  to  place  this  in  evidence. 
The  alcoholic  mixture  was  rectified  a  great  number  of 
times  upon  caustic  potash,  a  part  of  the  ultimate  products 
being  taken  each  time  from  the  point  when  they  com¬ 
menced  to  render  water  milky.  A  final  rectification  on 
fresh  caustic  potash  precluded  the  presence  of  ethers  of 
fatty  acids.  The  products  thus  obtained  were  oxidised  by 
the  “classical  mixture”  of  bichromate  of  potash  and 
sulphuric  acid,  the  acid  liquid  distilled  being  separated, 
by  a  rectification  on  carbonate  of  soda,  from  the  aldehyds 
and  ethers  formed  ;  these,  oxidised  in  their  turn,  furnished 
a  fresh  quantity  of  acid,  and  so  on.  At  a  certain  moment 
the  oxidised  product  had  the  odour  of  valeric  aldehyd. 
The  salts  of  soda  obtained  were  separated  from  the  acetate 
by  crystallisation  ;  decomposed  finally  by  sulphuric  acid, 
they  furnished  a  layer  of  oily  acids,  the  caproic  and  valeric 
odour  of  which  left  no  doubt  as  to  their  nature.  These 
acids  transformed  into  baryta  salts,  were  separated  accord- 
1  ing  to  the  process  formerly  employed  by  M.  Chevreul. 
M.  Bechamp  obtained  a  notable  quantity  of  .caproate  of 
baryta,  which  he  analysed  ;  but  caproic  acid  does  not 
alone  exist  in  the  mixture,  for  amongst  the  baryta  salts 
obtained  there  are  some  more  and  others  less  soluble  than 
the  caproate.  The  two  memoirs  by  M.  Bechamp  refer 
to  the  same  subject  ;  each  has  contributed  a  part  to 
your  correspondent’s  account  of  these  interesting  experi¬ 
ments. 
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CORRESPONDENCE. 


OZONE. 

To  the  Editor  of  the  Chemical  News. 

* 

Sir, — It  may,  perhaps,  prove  interesting  to  some  of  your 
readers  if  I  point  out  three  sources  of  error  to  which  many 
of  the  discrepancies  in  the  registration  of  ozone  may  be 
due. 

ist.  The  test-papers  employed  are  not  of  uniform  quality 
— some  are  more  sensitive  than  others. 

2nd.  There  does  not  appear  to  be  any  uniform  method 
adopted  of  exposing  the  test  papers  to  the  influence  of 
the  atmosphere. 

The  amount  of  ozone  present,  as  indicated  by  test-papers 
exposed  in  various  ways  (as,  for  instance,  in  Moffat’s 
ozonometer  box,  Sir  James  Clarke’s  ozone  cage,  or  from 
the  roof  of  a  thermometer-stand),  will  vary  most  con¬ 
siderably,  and  be  a  source  of  the  greatest  confusion.  To 
give  an  example: — From  July  30th  to  September  24th, 
1262,  Mr.  Atkinson  simultaneously  exposed  two  sets  of 
similar  test-papers — one  set  in  a  perforated  box,  the  other 
in  his  thermometer-stand.  The  result  of  his  experiment 
was  that  the  amount  of  ozone  indicated  by  the  papers 
placed  in  the  thermometer-stand  was  more  than  double  of 
that  indicated  by  the  papers  in  the  perforated  box  ( Proc . 
Met.  Soc.,  vol.  i.,  p.  307). 

3rd.  There  appears  to  be  no  uniform  time  during  which 
the  papers  are  exposed.  One  observer  changes  his  papers 
every  twelve  hours ;  another,  every  twenty-four  hours. 
Now  the  amount  of  ozone  found  by  the  one  observer  will 
differ  very  considerably  from  that  found"  by  the  other. 
Here,  then,  is  another  fertile  source  of  error. 

I  believe  that  if  observers  would  all  employ  test-papers 
of  a  uniform  quality,  expose  them  in  the  same  way,  and 
for  the  same  time,  many  of  the  discrepancies  at  present 
so  apparent  in  the  registration  of  ozone  would  be  found 
to  disappear. 

At  any  rate,  the  experiment  is  worth  trying,  and  if  ten 
or  twelve  observers,  in  different  parts  of  England,  would 
kindly  forward  me  the  result  of  their  observations,  con¬ 
ducted  on  the  following  plan,  for,  say  a  period  of  three 
months,  I  should  be  much  obliged: — 

Let  the  test-papers  used  be  Schbnbein’s,  as  sold  by 
Casella  ;  let  them  be  exposed  in  Sir  James  Clarke’s  ozone 
cage,  and  let  them  be  changed  every  twelve  hours,  at  say 
g  a.m.  and  9  p.m. — I  am,  &c., 

R.  C.  C.  Lippincott,  F.M.S. 

Over  Court,  near  Bristol, 

06t  19,  1868. 


MISCELLANEOUS. 


Science  Teaching  in  Southampton. — On  Thursday 
afternoon  a  very  interesting  experiment  was  commenced 
at  the  Hartley  Institution,  which  may  have  results  of  a 
rather  important  character  in  Southampton.  The  experi¬ 
ment  itself  was  simply  the  delivery  by  Dr.  Bond,  the 
principal  of  the  institution,  of  the  first  leCture  of  a  course 
on  “  Experimental  Physics,”  adapted  for  young  persons ; 
but  what  renders  it  especially  interesting  is  the  faCt  that 
the  greater  part  of  the  audience  on  the  occasion  consisted 
of  about  200  boys,  who  had  been  selected  from  the  national 
and  other  similar  schools  of  the  neighbourhood,  and  who, 
with  their  teachers,  will  be  admitted  gratuitously  to  the 
course.  The  objeCt  which  Dr.  Bond  has  in  view  in  making 
this  experiment,  which  has  grown  out  of  a  conference  with 
the  teachers  held  a  short  time  ago  in  the  institution,  is 
two-fold — firstly,  to  prepare  a  certain  number  of  the  boys 
for  the  examinations  of  the  Department  of  Science  and  Art, 
and  for  competition  for  the  Local  Science  Exhibition, 
which  has  lately  been  founded  by  the  council  of  the 
institution,  in  conjunction  with  the  Lords  of  the  Privy 
Council,  for  artisans  in  Southampton  ;  and  secondly,  to 
lay  the  foundation  of  a  regular  system  of  science  teaching 


in  the  national  schools  of  this  neighbourhood.  It  is  hoped 
that  this  will  be  effected  by  the  opportunity  which  the 
masters  will  have  of  qualifying  themselves  by  attending 
the  course  for  obtaining  the  science  certificates  of  the 
Department  of  Science  and  Art,  and  thus  earning  payment 
for  themselves  on  results.  They  will  also  be  the  better 
enabled,  by  having  themselves  heard  the  leCture,  to  prepare 
the  boys  in  the  subjects  of  each,  to  facilitate  which,  at  the 
close  of  each  leCture,  a  printed  syllabus  of  the  ensuingone 
is  distributed  at  the  door.  We  believe  that  this  is  the  first 
occasion  on  which  such  an  experiment  as  this  has  been 
made,  here  or  elsewhere,  and  we  cannot  but  think  that 
if  it  were  followed  generally  in  our  larger  towns  the 
problem  of  how  to  introduce  science  into  our  artisan 
schools,  in  the  absence  of  trained  teachers,  which  now 
prevails,  would  be  simply  and  rapidly  solved.  We  may 
also  add  that  in  making  the  proposal  to  the  teachers  to 
establish  this  class,  Dr.  Bond  offered  to  hand  over  to  them 
all  payments  which  might  be  made  to  him  by  the  Depart¬ 
ment  of  Science  and  Art  on  account  of  the  boys  attending 
the  class  who  might  take  certificates  at  the  examinations 
of  the  Department,  on  condition  that  the  teachers  would 
undertake  to  supplement  the  work  of  the  lecturer  by  pre¬ 
paring  the  boys  in  school  for  the  examination,  thus  giving 
the  teachers  a  diredt  personal  interest  in  the  work  of  the  class. 

The  Water  Supply  of  Towns. — Newspaper  readers 
cannot  have  failed  to  notice  the  monthly  returns  in  which 
the  Registrar-General  superadds  to  the  tables  of  death  and 
disease  some  irrelevant  returns  of  the  analysis  of  water. 
Only  a  few  leisurely  and  sceptical  students  take  the  trouble 
to  ascertain  that  the  connection  between  mortality  and 
apparent  impurity  of  water  is  entirely  hypothetical.  The 
Registrar  or  his  subordinates  understand  the  law  of  mental 
association,  if  not  the  physical  properties  of  water,  and  as 
the  discussion  at  Birmingham  proved,  they  have,  like 
their  favourite  element,  by  constant  dropping,  worn  into 
the  popular  mind  the  belief  that  impure  water  is  the  origin 
of  all  diseases.  If  it  were  possible  to  publish  statistical 
tables  of  food,  of  cookery,  of  air,  of  exercise,  of  overwork, 
of  anxiety,  and  of  all  other  conditions  of  health  and 
disease,  it  would  be  proper  to  include  in  the  list  the 
analysis  of  water.  The  juxtaposition  of  one  among  many 
causes  with  a  complex  effect  can  only  suggest  a  fallacious 
result,  yet  the  error  or  superstition  is  almost  innocuous 
because  it  tends  in  a  safe  direction. — Saturday  Review. 


NOTES  AND  QUERIES. 


Drying"  Oils. — I  want  to  render  unboiled  linseed  oil  a  quickly 
drying  oil.  I  have  tried  Liebig’s  plumbic  oxide  and  acetate  process, 
but  do  not, find  it  do  well.  Ure’s  ‘‘Dictionary”  directs  1,000  of  manganic 
borate  to  be  added,  but  this  does  not  do  with  me.  I  want  to  do  away 
with  the  boiling  or  heating  of  the  oil,  and  if  any  of  your  contributors 
will  kindly  give  any  information  I  will  feel  greatly  favoured.— 
Waterproof. 


TO  CORRESPONDENTS. 


X.  Y.  Z . — The  process  is  not  practically  applied.  It  succeeds  very 
well  in  the  laboratory ;  but  carried  out  on  the  large  scale  it  is  a 
failure. 

W.  W.  W. — Our  publisher  will  forward  the  Cehmical  News  if  you 
will  send  a  proper  address. 

J.  Horsley. — Our  correspondent’s  letter  was  received  ;  but  as  it 
related  almost  entirely  to  controversial  matters  respecting  priority  of 
an  invention,  we  considered  it  was  not  adapted  to  our  pages. 

J.  H.  W. — Much  of  the  misunderstanding  which  exists  at  present 
amongst  theoretical  chemists  arises  from  the  confusion  of  terms.  You 
will  do  more  good  to  the  cause  you  wish  to  advocate  by  refraining  from 
making  public  your  views  on  atomicity.  This  term  is  generally  used 
in  quite  another  sense  from  the  one  in  which  you  apply  it. 

Chemicus.—Kn  aqueous  solution  of  platino-chloride  of  potassium 
constitutes  a  very  good  reagent  for  thallium  in  dilute  solutions. 
ColleCt  the  precipitate  and  test  it  in  the  spectroscope.  Rubidium  and 
cresium  will  be  precipitated  at  the  same  time  if  present. 

Communications  have  been  received  from  H.  W.  Wilson;  J.  Spicer 
(with  enclosure) ;  The  Secretary  of  the  Rivers’  Commission ; 
D.  Forbes,  F.R.S. ;  E.  J.  Gilpin  ;  Dr.  S.Muspratt;  J.  Horsley;  Dr. 
Rlihrig  ;  Messrs.  Brooke,  Simpson,  and  Spiller  ;  Gossage  and  Sons  ; 
J.  How ;  Maclachlan  and  Stewart;  J.  Woodcock ;  and  F.  Herapath. 
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ON  SOME  BORACIC  ACID  MINERALS  OF  PERU. 

By  J.  WALKER,  Pisagua,  Peru. 


Under  the  names  of  tinkalzite,  boracite,  boronatro-calcite, 
borate  of  lime,  and  tiza,  you  have  at  various  times 
published  contributions  describing  the  Peruvian  mineral 
known  in  commerce  as  borate  of  lime.  Some  of  your 
contributors  hold  opinions  at  variance  as  to  the  chemical 
constitution  of  this  mineral,  and  seem  to  delight  in  racking 
their  brains  to  construed;  a  formula  that  will  agree  with 
their  particular  analysis. 

For  example  Dr,  T.  L.  Phipson,  in  No.  96  of  the 
Chemical  News,  gives  us  the  formula — 

(Na0,2B03  +  10HO)  +  (2Ca0,B03  +  2HO)  +  2HO  ; 
G.  Lunge,  in  No.  377,  gives— 

2(Na0,2B03)  -f-  5(Ca0,2B03)  -f-  42HO, 

and  in  the  same  paper  he  informs  us  that  Dr.  Krant’s 
formula  is— 

Na0,2B03  +  2Ca0,3B03  +  15HO  ; 
and  that  of  Rammelsberg — 

Na0,2Ca0,6B03  +  18HO. 

In  No.  385  Professor  How  supports  the  formula  of  Dr. 
Krant. 

Being  on  the  spot  where  this  so-called  borate  of  lime 
is  collected,  I  took  the  opportunity  of  selecting  seven 
distinct  specimens,  and  subjected  them  to  analysis  with 
the  following  results  : — 


Boracic  Acid  ..  ..  41-30  41-50  31-42  24-93  39-25  8-42  30-87 

Silicic  Acid .  — '  —  —  2-40  —  —  — 

Lime  .  7-40  12-90  n  33  1272  13-76  2-46  9-90 

Soda  ..  ..  .  ..  irgo  4-50  4-90  —  264  1-20  5-18 

Chloride  of  Sodium  . .  070  0-70  1-40  0-95  3-15  37-10  0-45 

Sulphate  of  Soda  ..  .0-50  4-10  2-15  n'13  7-30  26-12  o'6o 

Sulphate  of  Lime  ..  —  —  —  14-57  —  —  — 

Sand  and  Insoluble  ..  o'6o  1-50  1970  3'8o  3-70  16-90  26-80 

Water . 37-60  34'8o  29-10  29-50  30-20  7-80  26-20 


IOO’OO  IOO'OO  IOO’OO  IOO'OO  IOO'OO  IOO'OO  IOO'OO 

I  will  not  attempt  to  construct  a  formula  from  any  of 
those  analyses,  but  will  simply  suggest  a  possible  explana¬ 
tion  of  the  differences  in  composition.  Spread  over  the  same 
pampa  where  the  borate  occurs  are  numerous  deposits 
of  chloride  of  calcium  and  sulphate  of  lime.  Even  under 
a  tropical  sun  where  it  never  rains,  those  deposits  retain 
sufficient  moisture  to  keep  them  quite  soft  like  half-dried 
mud.  In  passing  oyer  such  interesting  ground,  which 
extends  in  some  places  for  miles,  the  mule  on  which  I 
rode  sank  often  up  to  the  knees  in  this  well-known 
deliquescent  salt.  Now  suppose  a  mixture  of  solutions 
of  chloride  of  calcium  with  biborate  of  soda,  or  other 
compound  of  boracic  acid  and  soda,  to  take  place,  the 
composition  of  the  resulting  deposit  would  of  course 
depend  upon  the  proportions  in  which  such  solutions  were 
mixed. 

The  seven  specimens  which  I  have  collected  and 
examined  represent  so  many  distinct  deposits  occuring  in 
different  basins.  There  is  every  probability  that  the 
formation  of  the  mineral  is  due  to  precipitation,  the  after 
shrinking  of  such  a  gelatinous  precipitate  accounting  for 
the  nodular  form  in  which  it  is  found.  It  would  be  very 
easy  to  select  specimens  with  composition  varying  from 
almost  pure  biborate  of  soda  to  that  having  none  of  this 
substance  at  all,  such  as  is  shown  in  analysis  No.  4,  which 
has  evidently  been  formed  from  sulphate  of  lime  and  an 
indefinite  compound  of  soda  with  boracic  acid,  only  a 
small  part  of  the  resulting  sulphate  of  soda  having  drained 
off.  The  richest  specimens  are  probably  formed  from 


chloride  of  calcium  and  a  sodio-boracic  salt,  the  resulting 
chloride  of  sodium,  owing  to  its  solubility  at  ordinary 
temperatures,  draining  off  more  readily  than  sulphate  of 
soda  under  the  same  circumstances. 

I  am  induced  to  send  you  these  analyses  and  remarks 
in  the  hope  that  they  may  be  interesting,  not  only  to  your 
formula-construCting  friends,  but  to  your  readers  in 
general. 

To  chemical  manufacturers  in  England,  who  use  this 
substance  for  the  manufacture  of  borax  by  boiling  in  a 
solution  of  carbonate  of  soda,  it  would  be  very  important 
for  them  to  avoid  such  descriptions  as  is  represented  by 
analysis  No.  4,  the  large  proportion  of  sulphate  of  lime  not 
only  rendering  an  equivalent  proportion  of  carbonate  of  soda 
now  effectual,  but  introducing  so  much  sulphate  of  soda 
in  solution  with  borax  as  to  cause  more  manipulation 
with  the  production  of  an  inferior  article. 

Pisagua,  Peru,  August,  31,  1868, 


FLUX  FOR  BLOWPIPE  ANALYSIS. 


Mr.  Stephen  D.  Poole  has  communicated  the  following 
note  to  the  Scientific  American: — Among  the  various 
methods  of  testing  the  presence  of  substances  in  chemical 
examinations,  that  by  means  of  coloured  flames  seems  to 
be  of  growing  importance,  not  alone  with  reference  to 
the  application  of  the  spectroscope,  but  in  the  ordinary 
use  of  the  blowpipe  or  gas  flame.  For  unmasking  lithia, 
&c.,  the  books  prescribe  a  mixture  of  bi-sulphate  of 
potash  and  fluor  spar  ;  but  this  flux  is  objectionable,  on 
account  of  the  intense  violet  tint  (potash)  which  may 
disguise  the  reaction  due  to  the  presence  of  small 
quantities  of  other  substances.  Fresenius  directs  that 
silicates  be  mixed  with  sulphate  of  lime  ;  but  this  salt  is, 
by  itself,  infusible,  and  its  power  of  decomposing  the 
natural  silicates  small.  On  the  other  hand,  a  mixture  of 
sulphate  of  lime  and  fluor  spar,  in  equivalent  proportions 
(say  about  two  parts  of  crystallised  selenite  to  one  of  fluor 
spar  finely  mixed),  forms  an  easily  fusible  bead,  which  by 
itself  gives  only  a  very  faint  dull  red  tint  (lime)  to  the 
flame,  but  which  renders  the  presence  of  such  elements  as 
give  colour  most  beautifully  evident  and  characteristic. 

Thus,  small  portions  of  lepidolite,  petalite,  &c.,  mixed 
with  this  flux,  impart  the  fine  carmine  tint;  copper,, 
strontium,  their  well  known  colours,  especially  after 
continued  blowing.  Potash  and  soda  minerals  (felspar 
and  albite)  are  at  once  distinguished. 

Presuming  that  many  of  your  readers  are  interested  in 
Determinative  Mineralogy,  I  invite  them  to  make  use  of 
the  above-named  reagent,  and  if  possible  extend  its  utility. 


ON  SPECIFIC  GRAVITY  OF  TINCTURES.* 

By  W.  LAIRD,  Ph.C. 

In  the  P.  B.,  in  common  with  other  pharmacopoeias,  after 
the  formula  for  the  preparation  of  a  good  many  of  the 
acids,  liquors,  and  solutions,  we  have  a  note  of  the 
“  characters  and  tests  ”  of  the  various  products.  On 
looking  over  the  P.  B.  it  occurred  to  me  that  it  was  a 
pity  that  the  compilers  had  not  carried  out  the  same  rule 
in  the  section  for  tinctures.  In  two  cases  only  is  there 
any  mention  made  of  the  characters  the  product  is  expected 
to  possess,— TinCt.  Opii  and  TinCt.  Ferri  Perchloridi. 
It  is  surely  of  as  much  importance  for  us  to  know  the 
sp.  gr.  of  any  of  the  other  tinctures  as  of  TinCt.  Ferri.  Why 
tell  us  that  sp.  gr.  of  Syrupus  is  1*330  and  say  nothing  of 
that  of  TinCt.  Opii  ;  or  why  tell  us  that  Syr.  Rhamni  is 
1-32  and  say  nothing  of  Syr.  Rhei,  Scillae,  or  Zingib  ?  If 

useful  in  the  one  case  it  would  be  in  the  other.  Beino- 

_ _ : _ .  '  1 _ _ _ _ 

*  Read  at  the  Norwich  Meeting  of  the  British  Pharmaceutical 
Conference. 
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strongly  impressed  with  this  idea,  I  would  suggest  that 
the  members  of  this  Conference  might  aid  in  completing 
this  portion  of  the  P.  B.  by  recording  the  sp.  gr.,  and  also 
any  peculiarity  of  tindtures  as  prepared  by  them,  and 
forwarding  their  notes  to  the  meeting.  Some  may  be 
inclined  to  think  this  useless  trouble,  but  I  have  a  case 
in  point,  showing  a  knowledge  of  the  sp.  gr.  of  a  tindture  to 
have  been  useful  in  at  least  one  instance  in  the  detection 
of  unfair  trading. 

Some  time  ago  I  was  told  of  a  person  who  was  selling 
tindture  of  ginger  for  2s.  per  16  fluid  ounces.  I  at  once 
said  it  could  not  be  good,  but  was  assured  that  it  was  so. 
I  procured  some  of  the  tindture  in  question,  and  found  its 
sp.  gr.  to  be  ’898  instead  of  '840  as  I  had  previously  found 
it  to  be  when  made  according  to  the  P.  B.  On  separating 
the  spirit  I  found  it  to  be  ‘895,  or  26  per  cent  instead  of5o, 
showing  that  this  tindture  was  made  with  a  spirit  16  over- 
proof  instead  of  that  required  by  the  P.  B.  The  money 
value  of  the  spirit  would  be  about  15s.  7d.  instead  of  22s. 

The  present  duty  on  60  per  cent  is  16s.  od. 

„  ,,  16  ,,  ns.  7^d. 


Loss  to  Revenue .  4s.  4!  d.  on 

every  gallon  of  this  tindture  sold.  This  portion  of  the 
question  we  may,  I  presume,  leave  to  the  excise  ;  and  we 
will  rest  content  if  our  bringing  this  under  notice  result 
in  ultimately  establishing  an  approximate  standard  of  sp.  gr. 
for  all  tindtures.  I  subjoin  that  of  those  I  have  myself 
kept  note  of  : — 


Tindt. 

Benzoin  Co. 

.  *898 

n 

Camph.  Co. 

.  *927 

M 

Cardam.  Co. 

.  '955 

*  * 

Catechu 

Lupuli  . . 

.  '930 

y  y 

Myrrhae 

.  '845 

y  y 

Opii  . .  . . 

average 

. .'940 1 

of  three  makings. ) 

y  y 

Zingiber 

While  on  this  subjedt,  may  I  be  allowed  to  ask  what 
should  be  the  sp.  gr.  of  Decodt.  Sarsas  Co.— 1  to  7  ?  I  have 
two  samples  purporting  to  be  of  same  strength  ;  one  is 
1*105,  while  the  other  is  only  1*04  ! 


OBSERVATIONS  ON  EXTRACTUM  CARNIS 

(LIEBIG).* 

By  THOS.  T.  P.  BRUCE  WARREN. 


If  an  aqueous  solution  of  extradtum  carnis  be  digested 
with  a  large  quantity  of  rectified  ether,  there  is  found  on 
the  surface  of  the  solution,  after  a  short  time,  a  sub¬ 
stance  which  does  not  dissolve  in  the  supernatant  ether, 
and  if  mixed  mechanically,  by  agitation,  with  the  solu¬ 
tion,  again  separates,  occupying  the  same  position  as 
before. 

I  was  led  to  this  observation  on  examining  extradtum 
carnis  for  fatty  and  gelatinous  matters  about  four  years 
ago,  during  which  time  the  contents  of  the  bottle  have 
remained  undisturbed.  I  convinced  myself  at  the  time 
of  its  not  being  either  of  a  gelatinous  or  fatty  character; 
and  not  being  at  the  time  acquainted  with  a  substance  of 
such  an  apparently  intermediate  relation,  I  thought  it 
would  be  interesting  to  determine  at  a  future  time  the 
properties  which  this  substance  possesses  as  compared 
with  the  already  examined  principles  existing  in  extradtum 
carnis,  and  to  compare  it  with  the  proximate  principles 
existing  in  animal  tissues,  and  which  are  possible  to  exist 
in  extradtum  carnis. 

The  ether  was  first  carefully  decanted,  and  the  solution 
separated  by  filtration,  the  substance  remaining  on  the 
filter  was  thoroughly  washed  with  boiling  water. 

*  Read  at  the  Norwich  Meeting  of  the  British  Pharmaceutical 
Conference.  “  '  '  '  ; 


On  the  surface  of  the  solution  it  appeared  as  a  jelly-like 
stratum,  with  a  large  quantity  of  air  bubbles  invariably 
adhering  to  it,  and  which  were  removed  only  by  drying. 

It  possesses  in  an  eminent  degree  the  smell  peculiar  to 
the  extradt,  and  is  decomposed  by  heat  without  melting. 
It  is  not  dissolved  by  boiling  water. 

In  dilute  acetic  acid,  the  caustic  alkalies,  and  alcohol 
it  is  partially  soluble.  Its  alkaline  combinations  yielded 
no  crystals. 

These  results,  and  notably  that  of  its  swelling  in  water 
without  dissolving,  and  its  insolubility  in  ether,  show  that 
it  consists  principally  of  cerebric  acid,  derived  probably 
from  the  nerves  which  ramify  the  parts  from  which  the 
extradt  is  made. 

A  suggestion  arises,  that  cerebric  acid,  as  transpersed 
through  the  nerves  of  the  muscles,  may  have  a  distindt 
modification  to  that  found  in  the  brain,  for  its  insolubility 
in  water  should  prevent  its  appearing  in  the  extradt  even 
in  the  smallest  quantity. 


PURIFICATION  OF  TIN  ORES  FROM  WOLFRAM. 


Owing  to  its  great  specific  gravity,  and  its  undecom- 
posability,  wolfram  cannot  be  separated  from  tin  ore  by 
mechanical  dressing,  by  roasting,  or  by  treatment  with 
acids.  If  present  in  larger  quantity  it  alloys  the  tin  and 
renders  it  difficult  to  fuse.  In  Cornwall,  wolfram  is  sepa¬ 
rated  by  Oxland’s  smelting  method,  which  may  be  carried 
out  with  two  modifications;  namely,  by  employing  car¬ 
bonate  of  soda,  or  sulphate  of  soda,  both  for  the  purpose  of 
forming  soluble  tungstate  of  soda. 

At  East  Pool  mine  this  process  is  carried  on  in  rever¬ 
beratory  furnaces,  furnished  with  an  iron  pan  instead  of  a 
hearth,  and  so  construdted  that  the  flame  from  the  grate 
passes  first  over  the  fire-bridge  along  the  surface  of  the 
pan,  then  across  a  bridge,  which  lies  opposite  the  fire¬ 
bridge,  and  through  flues  under  the  bottom  of  the  pan, 
into  a  channel  leading  into  a  chimney. 

The  use  of  the  cast-iron  bed  effedts  considerable  economy 
of  fuel,  and  it  is  admirably  adapted  for  the  calcination  of 
raw  ores,  and  the  evolution  of  sulphur  and  arsenic  con¬ 
tained  in  them,  but  it  is  especially  useful  instead  of  fire¬ 
bricks  or  tile,  by  preventing  the  loss  which  would  result 
from  the  readtion  of  the  soda  ash  on  the  silica  of  the  brick, 
giving  rise  to  the  formation  of  double  silicate  of  soda  and 
tin. 

According  to  the  fineness  of  the  schlich,  charges  of  from 
6  to  9  cwts.  of  ore  are  made  (the  finer  the  ore  the  lighter 
the  charges),  and  from  g  to  12  lbs.  of  carbonate  of  soda 
(containing  48  percent  of  alkali)  per  cwt.  of  ore,  are  spread 
over  the  heated  ore  ;  one  or  two  shovel-fuls  of  coal  are 
thrown  upon  that  part  of  the  hearth  opposite  the  fire-bridge, 
in  order  to  obtain  a  temperature  as  uniform  as  possible. 
The  mass  is  kept  at  a  white  heat  for  about  six  hours  ;  it 
is  stirred  every  quarter  of  an  hour,  and  every  half  hour 
some  coal  is  thrown  upon  the  back  of  the  hearth.  Half 
the  charge  is  now  removed  from  the  furnace,  then,  after 
one  more  stirring,  the  other  half.  About  i£  tons  of  ore, 
with  330  lbs., of  carbonate  of  soda,  are  treated  in  four 
charges,  yielding  in  24  hours  about  10  cwts.  of  pure  tin 
ore.  The  mass  when  heated  in  a  pasty  state,  and  after 
cooling  being  frothy,  is  broken  in  pieces  the  size  of  an  egg, 
mixed  with  25  per  cent  of  quartz,  and  pounded  under  a 
stamping  mill,  the  quartz  serving  to  separate  the  hard 
alkali  crust  from  the  tin  ore.  The  pounded  mass  is  re¬ 
peatedly  washed,  the  coarser  part  pounded  two  or  three 
times  with  quartz,  and  sometimes  again  treated  with  soda 
in  the  reverberatory  furnace.  This  preparation  is  com¬ 
paratively  expensive,  and  it  causes  a  considerable  loss  of 
tin  ore  both  mechanically  and  chemically  ;  the  chemical 
loss  arises  from  the  formation  of  soluble  stannate  of  soda. 

When  sulphate  of  soda  is  used  instead  of  carbonate  of 
soda,  the  loss  of  tin  is  lessened  and  the  process  cheapened, 
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but  it  is  rendered  more  difficult  as  the  reaction  must  be 
alternately  oxidating  and  reducing.  The  dressed  ore  is 
mixed  with  sulphate  of  soda,  according  to  the  amount  of 
tungsten  in  it,  so  that  approximately  tungstate  of  soda  may 
be  formed  ;  some  pulverised  coal  is  added,  and  the  mixture 
heated  in  a  reverberatory  furnace  by  a  smoky  reducing 
flame,  whilst  the  mass  is  continually  raked  ;  the  sulphuric 
acid  of  the  sulphate  of  soda  decomposes,  and  the  liberated 
soda  combines  with  tungstic  acid  when  treated  by  an 
oxidating  flame.  The  red-hot  mass  is  removed  from  the 
furnace  and  thrown  into  a  cistern  full  of  water,  after  about 
six  hours,  and  when  the  colour  and  other  qualities  of  the 
roasting  mass  indicate  its  decomposition.  After  24  hours 
the  solution  of  the  tungstate  is  caused  to  run  off  through 
a  sieve  attached  to  one  of  the  sides  of  the  cistern  ;  the 
remaining  tin  stone  is  then  washed  again  to  remove  the 
peroxide  of  iron  mixed  with  it,  which  originated  from  the 
tungsten.  Four  charges,  equal  to  36  cwts.,  of  schlich  are 
treated  in  24  hours,  consuming  4  or  5  tons  of  coal. 

The  whole  of  the  solution  of  tungstate  of  soda  is  some¬ 
times  boiled  down,  and  the  crystallised  salt  used  for  dyeing 
purposes,  for  rendering  fabrics  non-inflammable,  also  for 
bleaching  linen,  for  the  production  of  bronze  colours,  &c. 

At  Zinnwald,  in  Bohemia,  wolfram  is  separated  mechani¬ 
cally,  and  sold  at  about  10s.  6d.  per  cwt.  In  1859,  25^  tons 
were  produced  ;  in  i860,  only  5  tons. 

At  Schlaggenwald  (Preuss.  Zeitschr.,  1862,  Bd.  x.,  Leif.  3, 
p.  165),  4  or  5  cwts.  of  ore,  with  an  admixture  of  common 
salt,  are  roasted  in  a  reverberatory  furnace  for  eight  hours, 
at  a  consumption  of  25  cubic  feet  of  coal.  The  chloride  of 
copper,  and  tungstate  of  soda  thus  formed  are  lixiviated 
with  water,  and  the  copper  in  the  lixivium  is  precipitated 
by  iron,  and  tungstate  of  lime  by  means  of  chloride  of 
calcium  ;  the  lixiviated  ore  is  washed  again. 


ON  THE  BALLAGAN  SERIES  OF  ROCKS.* 

By  J.  WALLACE  YOUNG. 

In  a  former  paper  read  before  the  Society,!  I  pointed  out 
the  general  composition  of  some  rocks  known  as  the 
“  Ballagan  Limestones since  then,  however,  I  have 
made  a  more  minute  investigation  of  the  rocks  of  the 
series,  more  particularly  as  they  are  developed  in  Ballagan 
Glen. 

In  the  fine  section  there  exposed,  there  are,  I  under¬ 
stand,  upwards  of  230  alternating  beds  of  dolomitic 
limestones,  sandstones,  and  shales.  The  limestones  vary 
in  thickness  from  i£  inches  to  about  1  foot.  They  partake 
somewhat  of  a  nodular  character,  and  are  quite  amorphous 
in  structure  ;  the  colour  is  usually  grey,  but  some  layers 
have  a  more  or  less  red  tinge.  Some  of  these  are  very 
hard,  others  again  break  easily  into  splintery  fragments. 

The  shale  beds  parting  the  limestones  are  sometimes 
not  over  ij  inches  thick,  but  more  frequently  from  1  to  2 
feet ;  they  vary  from  a  sandy  shale  to  a  fine  clay  shale, 
and  all  more  or  less  effervesce  with  hydrochloric  acid. 
The  following  analysis  may  serve  to  give  some  idea  of 
their  composition  : — 

Dried  at  ioo°  C. 

Sand  and  Clay  . .  . .  77*61  per  cent. 

Soluble  Silicic  Acid  . .  2*73  ,, 

Lime  . .  „ .  . .  . .  2*15  ,, 

Magnesia  .  1*59  ,, 

Oxide  of  Iron  and  Alumina  8*37  ,, 

Carbonic  Acid  ..  ..  1*64  ,, 

Water  and  Loss  . .  . .  5-91  ,, 

ioo-oo  ,, 

The  sandstones  are  impure,  consisting  of  quartz  grains 
cemented  with  felspathic  matter;  treated  with  hydro- 

*  Transactions  of  the  Geological  Society  of  Glasgow. 

4  Vol.  xxxiv.,  p.  64,  “  On  the  presence  of  Magnesia  in  Rocks.” 


chloric  acid,  a  mere  trace  of  carbonic  acid  was  given  off. 
The  sandstones  and  sandy  shales  contain  abundance  of 
small  fragments  of  mica. 

Horizontal  layers  of  white  fibrous  gypsum  are  common, 
and  a  red  granular  variety  is  found  generally  at  right 
angles  to  the  other  ;  this  last  being  of  more  recent  date 
than  the  white,  which  from  its  position  must  have  been 
formed  at,  or  shortly  after,  the  deposition  of  the  shale 
beds. 

Eight  specimens  of  the  limestone  were  taken  from 
different  beds,  proceeding  from  the  lowest  to  the  very 
highest  of  the  series,  in  order  to  determine  the  relative 
quantities  of  lime  and  magnesia.  The  following  table 
gives  the  result  of  the  analysis: — 

Dried  at  ioo°  C. 

12345678 
Insoluble  18-12  22*40  18-40  2r6o  13-59  20-50  20-55  23-25 

Lime  >..  24-16  23-35  23-80  23-50  26-99  24-25  24-10  23-00 

Magnesia  16-35  I4'I5  i/"20  14-25  17-21  15-00  15-15  15-10 

No.  i  was  from  the  lowest  exposed  bed  ;  colour,  reddish. 
Nos.  2,  3,  4,  5,  6,  7,  and  8,  beds  in  ascending  order  ; 
colour,  grey.  It  must  be  understood  that  these  specimens 
were  taken  from  every  eighth  or  tenth  alternate  layer  of 
limestone,  and  represent  the  whole  vertical  height  of  the 
exposed  strata.  A  full  analysis  was  made  of  the  specimen 
marked  No.  5,  in  order  to  give  some  idea  of  the  general 
proportion  of  the  other  ingredients. 

No.  5. — Dried  at  100°  C. 


Clay  and  Sand  ) . 11*92  per  cent. 

-  Insoluble  matter 

Silicic  Acid  J  .  1-67  ,, 

Lime  . 26-99  »» 

Magnesia  ..  ..  v. .  ..  17*21  ,, 

Protoxide  of  Iron .  0*64  ,, 

Oxides  of  Iron  and  Alumina  2*67  ,, 

Carbonic  Acid  . 38*00  ,, 

Loss,  &c . o*go  ,, 


100*00  ,, 

In  this  analysis  it  will  be  observed  that  the  carbonic  acid 
is  less  than  is  required  for  the  formation  of  the  normal 
carbonates  of  lime  and  magnesia  ;  some  part  of  either, 
or  both,  must  therefore  have  been  combined  with  the 
silicic  acid.  The  insoluble  matter  when  fused  with 
alkaline  carbonate, and  tested  in  the  usual  manner,  was  found 
to  consist  of  silicic  acid  and  alumina  (or  clay),  and  only 
very  small  quantities  of  lime  and  magnesia.  Notwith¬ 
standing  the  presence  of  so  much  gypsum  in  the  series,  I 
could  not  detect  anything  but  the  merest  traces  of  sul¬ 
phuric  acid  in  any  of  the  specimens  examined.  However, 
in  Auchenreoch  Glen,  near  Dumbarton,  where  this  same 
formation  occurs,  the  limestones  were  found  to  contain 
no  inconsiderable  quantity  of  sulphuric  acid,  and  fissures 
are  often  found  filled  with  radiating  crystals  of  gypsum. 

I  had  intended  examining  in  a  similar  manner  some  of 
the  dolomitic  limestones  from  the  other  localities  where 
this  formation  is  exposed,  but  I  have  been  only  able  as 
yet  partially  to  examine  two  varieties  from  the  beds 
situated  in  the  hills  above  Greenock.  The  strata  are 
there  inclined  at  a  pretty  high  angle,  but  have  a  similar 
appearance  to  those  in  Ballagan  Glen.  I  could  not  find 
here  any  gypsum,  but  there  are  abundant  layers  of  white 
fibrous  carbonate  of  lime,  and  which  presents  the  same 
aspedt,  and  occupies  a  similar  position  to  the  gypsum  in 
Ballagan  Glen. 

The  following  table  exhibits  the  proportions  of  insoluble, 
lime,  and  magnesia,  in  the  two  beds : — 


1. 

11. 

Insoluble 

•  •  8*35 

57 

Lime 

. .  28.65 

29-55 

Magnesia 

..  18*25 

19*25 

These  specimens  are  much  purer  than  the  others,  and  it 
,  would  be  interesting  to  find  out  what  relative  position 
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they  occupy,  with  regard  to  the  strata  in  Ballagan  Glen, 
seeing  they  are  so  far  apart. 

I  do  not  think  that  we  can  explain  the  formation  of 
these  beds  upon  the  supposition  that  they  were  originally 
limestone,  and  subsequently  converted  into  dolomite. 
From  their  somewhat  nodular  structure,  and  impure 
character,  it  appears  as  if  they  had  rather  proceeded  from 
the  segregation  of  a  dolomitic  mud,  so  to  speak.  At  all 
events  it  is  quite  evident  that  the  conversion — if  such  was 
required — must  have  taken  place  at,  and  not  subsequent 
to,  their  deposition.  The  presence  of  gypsum  in  the 
series  does  not  support  the  idea  that  the  magnesia  may 
have  originally  existed  as  sulphate,  the  relative  amount 
being  so  small. 


DESCRIPTION  OF  AN 

AUTOMATIC  ABRANGEMENT 


rack,  g,  is  added  as  a  convenient  means  of  regulating  the 
pressure  of  the  stirrup. 

It  is  obvious  that  if  the  counterpoise  on  the  centre  board 
is  adjusted  so  that  the  weight  of  the  filter  when  filled  to 
the  height  desired  wil  .'turn  the  scale,  the  pressure  of  the 
stirrup  on  the  india-rubber  tube  will  immediately  cut  off 
the  supply.  In  practice  it  is  found  that  the  supply  very 
soon  adjusts  itself  exactly  to  the  rate  of  filtration,  and 
then  the  funnel  remains  stationary.  The  fluid  may  be 
supplied  in  many  ways  ;  a  common  washing-bottle  answers 
very  well,  or  a  tap-jar  may  be  employed,  or  any  other 
similarly  convenient  appliance.  The  drawing  shows  a 
somewhat  more  complicated  arrangement,  in  which  the 
supply  is  brought  from  an  open  beaker  by  means  of  a 
syphon,  in  which  case  the  sudtion-pipe  must  be  kept  closed 
by  a  pinch-cock. 

Washing  Precipitates  (Fig.  2). 


FOR 

CONTINUOUS  FILTRATION  AND  WASHING 
PRECIPITATES. 

By  HENRY  B.  BRADY. 


[A  working  model  of  the  apparatus  was  exhibited  at 
the  Norwich  meeting  of  the  British  Pharmaceutical 
Conference,  and  an  extempore  description  was  given, 
of  which  the  following  is  a  summary.  As  the  arrangement 
requires  modification  for  the  two  distindl  operations  for 
which  it  is  designed,  it  will  be  necessary  to  give  a  separate 
description  of  the  two  forms.  Woodcuts  1  and  2  illustrate 
the  subjedt.] 

Continuous  Filtration  (Fig.  1). 


The  arrangement  for  continuous  filtration  is  exceedingly 
simple.  The  objedt  is  to  keep  a  filter  constantly  filled  up 
to  a  certain  height.  The  rigid  stand,  a  a  a  a,  consisting 
of  two  horizontal  boards  connedted  by  two  uprights,  may 
be  replaced  by  any  convenient  laboratory  fittings,  its  objedt 
being  to  carry  a  funnel-holder,  b,  which  swings  freely  on 
a  pivot,  d,  One  arm  holds  the  funnel,  the  other  is  balanced 
by  a  suitable  weight,  c.  A  vulcanised  india-rubber  tube, 
e  e,  and  a  wire  stirrup,/,  are  the  only  other  essential 
portions  of  the  arrangement.  The  stirrup  encircles  the 
flexible  pipe,  and,  passing  through  the  upper  board,  is 
connedted  with  the  arm  which  holds  the  funnel.  A  wire 


a 


Objedt,  to  provide  an  intermittent  supply  of  fluid  in  such 
a  way  that  the  filter  shall  empty  itself  completely  before 
it  is  filled  again.  The  same  rigid  stand,  and  the  same 
oscillating  funnel-board  are  used,  but  there  is  superadded 
another  board  like  b,  suspended  in  the  same  manner  a 
little  above  it,  as  seen  at  h.  This  intermediate  member 
holds  a  funnel,  i,  fitted  with  a  Tantalus  syphon,  im¬ 
mediately  above  the  funnel  used  for  filtering,  and  has  a 
wire  and  stirrup,  k,  workingfrom  the  opposite  end.  Both 
stirrups  being  raised  to  commence  the  operation,  the  upper 
funnel  is  filled  as  high  as  the  top  of  the  Tantalus  syphon, 
and  therefore  discharges  itself  into  the  filter.  The  filter, 
then,  with  the  weight  thrown  upon  it,  turns  the  scale  and 
cuts  off  the  supply,  just  as  in  the  simpler  apparatus.  It 
will  be  seen  that  if  the  stirrup,  k,  completely  closed  the 
elastic  tube  on  the  emptying  of  the  upper  funnel  the 
operation  would  come  to  a  standstill  after  the  first  delivery ; 
and  to  avoid  this  a  small  screw,  /,  is  introduced  to  prevent 
the  weighted  end  of  the  board  swinging  back  to  its  full 
extent,  so  that  when  the  filter  is  emptied  and  opens  the 
tube  at/,  a  slow  stream  commences  to  pour  into  the  funnel 
i,  increasing  in  rapidity  as  the  augmented  weight  raises 
the  wire  at  k. 

It  is  scarcely  necessary  to  explain  the  principle  of  the 
Tantalus  syphon — a  contrivance  familiar  to  many  as  the 
basis  of  a  philosophical  toy.  It  consists  of  a  bent  tube 
like  a  U,  with  one  arm  longer  than  the  other.  The  longer 
arm  is  fitted  into  the  tube  of  a  funnel  by  means  of  an 
india-rubber  washer.  Its  syphon  adtion  is  brought  into 
play  diredtly  the  fluid  in  the  funnel  has  risen  above  the 
level  of  the  top  of  the  bend,  and  it  then  draws  off  the  con- 


Chemical  News,  ) 
Odt.  30, 1868.  f 


Dr.  Letheby  on  Pood. 


207 


tents  as  far  as  its  shorter  arm  reaches.  The  figures  will 
explain  the  rest. 

The  application  of  the  principle  to  the  large  filters  used 
for  manufacturing  purposes  will  naturally  suggest  itself, 
and  though  the  model  exhibited  was  made  for  analytical 
purposes  on  a  small  scale,  there  is  no  reason  that  modi¬ 
fications  to  suit  any  variety  of  circumstances  should  not 
be  introduced. 

The  simpler  form  of  apparatus  is  in  regular  use  in  one 
or  two  laboratories  for  filtering  solutions.  A  multitude  of 
cases  occur  to  the  pharmaceutist  in  which  it  is  desirable 
that  his  filter  should  never  run  too  low,  as  in  the  separation 
of  essential  oils  from  distilled  waters,  and  in  such  as  these 
its  employment  would  be  of  great  advantage. 

The  arrangement  was  designed  by  Mr.  W.  Rennoldson, 
of  Newcastle,  and  the  model  shown  was  lent  by  Mr.  A. 
Freire-Marreco,  Reader  in  Chemistry  in  Durham  Uni¬ 
versity,  who  has  since  presented  it  to  the  Museum  of  the 
Pharmaceutical  Society  at  Bloomsbury  Square. — Pharma¬ 
ceutical  Journal. 


ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 

(Continued  from  page  200.) 

Constructions  of  Dietaries  :  Preparation  and  Culinary 
Treatment  of  Foods. 

The  construction  of  dietaries  involves  a  variety  of  con¬ 
siderations,  as — 1st.  The  determination  of  the  real  wants 
of  the  body  under  different  circumstances  of  age,  sex, 
constitution,  labour,  and  climate;  2nd.  A  proper  selection 
of  food,  as  regards  quality,  nutritive  power,  appetising 
property,  digestibility,  arid  price  ;  3rd.  The  association 
of  foods  in  such  wise  as  tiot  to  offend  the  appetite  or 
burden  the  digestive  powers  ;  4th*  A  right  treatment  of 
them  by  cooking  &c.,  so  as  to  render  them  most  useful 
to  the  system ;  and  5th.  A  just  distribution  of  the  daily 
diet  in  appropriate  meals. 

As  regards  the  first  question— viz.,  the  determination 
of  the  aCtual  dietetical  wants  of  the  body— it  may 
be  answered  from  two  sets  of  faCts,  as  those  which 
pertain  to  the  minimum  quantities  of  food  capable 
of  being  used  without  loss  of  health  or  bodily  vigour, 
and  those  which  relate  to  the  amounts  of  carbon  and 
nitrogen  exhaled  from  the  body  during  different  conditions 
of  life. 

In  a  general  way  it  may  be  said  that  a  healthy  vigorous 
man  consumes  from  700  to  800  lbs.  of  solid  food  (dry)  in 
a  year.  This  amounts  to  about  2  lbs.  of  dry  solid  matter 
daily  ;  and  the  quantity  of  water  (free  and  combined) 
is  about  5^  lbs.  daily. 

Pursuing  the  inquiry  a  little  farther,  we  find  that  a  man 
cannot  live  on  a  punishment  prison  diet  of  1  lb.  of  bread 
a  day  with  water,  for  in  three  days  he  will  lose  about 
3  lbs.  in  weight,  and  will  show  signs  of  commencing 
starvation.  This  diet  contains  1-3  ozs.  of  nitrogenous 
matter  and  8*42  of  carbonaceous  (=1,995  grains  of  carbon 
and  90  of  nitrogen).  Even  the  poor  needle-women  of 
London  can  only  just  exist,  in  a  state  of  feeble  vitality, 
with  an  average  diet  of  i£  lbs.  of  bread  a  day,  with  about 
I  oz.  of  dripping.  This  contains  nearly  2  ozs.  of  nitro¬ 
genous  matter,  and  14-65  of  carbonaceous,  calculated  as 
starch  (  =  3,271  grains  of  carbon  and  135  of  nitrogen). 
And  in  military  prisons,  where  as  much  as  3*8  ozs.  of 
nitrogenous  food,  and  22’2  ozs.  of  carbonaceous  (  =  6,925 
grains  of  carbon  and  256  of  nitrogen),  are  supplied  daily 
to  prisoners  for  short  terms  of  confinement,  they  fre¬ 
quently  lose  weight  and  give  evidence  of  decay ;  so  that 
for  longer  periods  of  imprisonment  it  is  found  necessary 
to  increase  the  diet  to  47  ozs.  of  plastic  matter  and  27-8 
of  respiratory  (  =  8,647  grains  of  carbon,  and  317  of  nitro¬ 
gen)  ;  in  fa<ft,  according  to  Dr.  Christison,  the  men  con¬ 
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fined  in  the  prison  at  Perth  cannot  even  do  the  work  of 
pumping  the  water  for  the  prison  on  a  daily  diet  of  6  ozs* 
of  plastic  matter,  and  25  of  respiratory  (-7,239  grains 
of  carbon  and  405  of  nitrogen). 

Again,  Dr.  Edward  Smith  found  in  his  inquiries  into 
the  dietaries  of  adult  male  operatives  of  Lancashire  and 
Cheshire,  during  the  cotton  famine,  and  also  into  those  of 
the  low-fed  operatives  of  England,  that  the  daily  amount 
of  food,  only  barely  sufficient  for  existence,  must  contain 
2-84  ozs.  of  nitrogenous  matter,  and  19-25  of  carbonaceous 
(  =  4,300  grains  of  carbon  and  200  of  nitrogen).  These 
are  contained  in  2  lbs.  3  ozs.  of  bread,  which  is  regarded 
as  a  famine  diet.  The  farm  labourers  of  England  consume 
daily  an  average  of  3*18  ozs.  of  plastic  matter  and  26-01 
of  respiratory.  In  Scotland,  Wales,  and  Ireland,  the 
amounts  are  somewhat  larger,  as  will  be  apparent  from 
this  diagram  : — 

Average  Daily  Diet  of  Farm-Labourers  in  the 
United  Kingdom. 


Dry 

Dry 

Nitrogenous 

Carbonaceous 

Carbon. 

Nitrogen. 

matter. 

matter. 

ozs. 

ozs. 

grs. 

grs. 

In  England  . . 

. .  3‘l8 

26-01  = 

5810 

228 

In  Wales. . . . 

31*22  = 

6901 

290 

In  Scotland.. 

•  •  4*76 

31*34  = 

6297 

335 

In  Ireland. . . . 

•  •  4*94 

28-73  = 

6195 

348 

Average  of  all 

. .  4-25 

2g-07  = 

6477 

300 

These  are  the  results  of  inquiries  into  the  dietaries  of 
many  hundreds  of  families,  the  results  being  computed  as 
for  adults;  but  it  is  very  probable,  as  Dr.  Smith  remarks, 
that  the  nourishment  obtained  by  the  labourer  himself 
is  somewhat  above  the  average.  This,  in  fadt,  is  con¬ 
firmed  by  the  more  extensive  investigations  of  Dr.  Lyon 
Playfair,  who  concludes,  from  a  large  series  of  observa¬ 
tions,  that  the  following  may  be  regarded  as  the  average 
proportions  of  the  several  constituents  of  food  in  the  daily 
dietary  of  an  adult  man  under  different  circumstances  of 
existence  : — 


Daily  Diets  for 
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Subsistence  only  . .  2-0 

Quietude .  2*5 

Moderate  exercise . .  4*2 

Active  labour .  5*5 

Hard  work .  6*5 


ozs. 

ozs. 

ozs. 

ozs. 

0*5 

12-0  = 

=  2-0 

+ 

13-2 

I'O 

42-0  = 

=  2-5 

+ 

14-4 

i-8 

187  = 

=  4-2 

+ 

22-0 

2*5 

20-0  = 

-  5*5 

+ 

26-0 

2*5 

20-0  = 

=  6*5 

+ 

26-0 

These  conclusions  accord  pretty  well  with  the  determina¬ 
tions  of  Pettenkofer  and  Voit,  who  say  that  an  adult 
requires  daily,  when  at  work,  5-22  ozs.  of  nitrogenous 
matter  and  2238  of  carbonaceous  (calculated  as  starch). 
Taking,  therefore,  the  mean  of  all  these  researches,  it 
may  be  said  that  a  man  requires  daily  the  following 
amounts  of  carbonaceous  and  nitrogenous  matter  for 
idleness,  for  ordinary  labour,  and  for  adtive  labour  : — 


Daily  Diets  for 

Idleness . 

Ordinary  labour  . . . 
Adlive  labour  . 


Nitro¬ 

Carbona¬ 

genous. 

ceous. 

ozs. 

ozs. 

2-67 

16-80 

4*56 

24-48  V 

5*81 

24*31] 

Carbon.  Nitrogen. 


grs. 

grs. 

3,856 

187 

5,757 

319 

5,837 

400 

By  pursuing  the  second  method  of  inquiry,  and  estimating 
the  wants  of  the  body  from  the  amounts  of  carbon  and 
nitrogen  exhaled  and  secreted,  it  is  found  that  the  pro¬ 
portion  of  carbon  evolved  as  carbonic  acid  from  the  lungs 
of  a  man  in  health  varies  from  6  ozs.  to  13^  ozs.  daily, 
the  difference  being  dependent  on  temperature,  exercise, 
See.  Dr.  Edward  Smith  says  that  it  amounts  to — 

7*85  ozs.  daily  while  the  body  is  quiet ; 

9‘ii  ozs.  do.  with  moderate  exercise; 

12-9  ozs.  do,  with  considerable  labour. 
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And  he  considers  that  a  healthy  man  of  averags  weight 
(150  lbs.)  emits  8-57  ozs.  of  carbon  from  his  lungs  daily. 
This,  added  to  the  quantity  discharged  from  the  skin  and 
bowels,  is  not  less  than  g-6  ozs.  daily  (  =  4,200  grains)  or 
just  28  grains  per  lb.  of  the  man’s  weight.  During  light 
labour,  he  says  it  ranges  from  g-6  ozs.  to  10-5,  and  during 
hard  work  from  i2‘5  to  14  ozs. 

The  amount  of  nitrogen  excreted  as  urea,  &c.,  in  the 
urine  is  also  subject  to  great  variation,  according  to  the 
diet  and  exercise.  Dr.  Parkes  found,  in  his  experiments 
on  two  soldiers,  that  with  an  ordinary  diet  and  no  exer¬ 
cise  it  amounted  to  2-03  grains  per  lb.  weight  of  the  body 
(  =  304  grains  per  150  lbs.)  ;  and  that  with  a  non-nitro- 
genous  diet  and  no  exercise  it  was  0-95  grains  per  lb. 
weight  (  —  142  grains  per  150  lbs.)  ;  and  with  the  same  diet 
and  abtive  exercise  it  was  2-42  grains  per  lb.  weight 
(  =  3^4  grains  per  150  lbs.) 

Professors  Fick  and  Wislicenus  observed  that  the 
nitrogen  secreted  during  an  ordinary  diet  and  no  exercise 
was  at  the  rate  of  1-53  grains  per  lb.  weight  (  =  203  grains 
per  150  lbs.) ;  and  that  it  fell  to  a  little  less  than  1  grain 
per  lb.  weight  with  a  non-nitrogenous  diet  during  the 
labour  of  ascending  the  Faulhorn. 

The  researches  of  the  Rev.  Dr.  Haughton,  of  Dublin, 
have  led  him  to  conclude  that  an  average  size  man,  per¬ 
forming  routine  work,  secretes  187  grains  of  nitrogen  as 
urea  daily  (  =  1-25  grains  per  lb.  weight)  ;  and  Dr.  Edward 
Smith  has  estimated  it  at  from  0-93  to  1-4  grains  per  lb. 
weight — a  fair  average  being  1-15  (  =  173  grains  per 
150  lbs.) 

The  more  extensive  inquiries  of  Playfair,  Ranke,  Beigel, 
Moos,  Vogel,  and  others,  give  a  daily  average  of  171  grains 
of  nitrogen  as  urea  for  a  healthy  man  at  rest,  and  252 
grains  for  ordinary  labour. 

It  may  therefore  be  safely  concluded  that  with  an 
ordinary  diet  an  average  size  man  excretes  daily  as  urea 
I75  grains  of  nitrogen  ;  and  during  labour  of  a  moderate 
description  it  amounts  to  about  250  grains.  Adding 
to  these  the  proportions  of  nitrogen  excreted  in  other 
forms  in  the  urine,  and  the  quantities  passed  from  the 
bowels,  the  total  amounts  are  probably  about  190  grains 
while  at  rest,  and  300  grains  when  at  routine  work  ;  the 
difference,  perhaps,  being  more  dependent  on  the  food 
than  on  the  metamorphosed  tissues  of  the  body. 

_  It  thus  appears  that  the  proportions  of  carbon  and 
nitrogen  excreted  correspond  very  closely  with  those  con¬ 
tained  in  the  diets  which  experience  has  proved  to  be 
necessary  for  man’s  sustenance;  for  when  the  results  are 
put  into  a  tabular  form  they  stand  thus  : — 


Daily  Requirements  of  the  Body. 


During  idleness 
as  determined 


Routine  work 
as  determined 


W 

3 

O 

<u  0 
hflg 

2u< 

2 

By  dietaries 
By  excretions 

ozs. 

2*67 

278 

Average 

2-72 

By  dietaries 
By  excretions 

4*56 

4'39 

Average 

O 

4-48 

C/3 

3 

O 

g  •  B 

rt  7  0 

G 

<D 

ta 

E  S 

77  O 

0 

V-4 

g  ci 

•8  0 

ctj 

2 

0 

ozs.  grs. 

grs. 

16-83  =  3,856 

187 

18-47  =4,200 

190 

i7‘65=4>o28 

188 

24-48  =  5,757 

319 

19-80  =  4,813 

300 

22-14  =  5,285  310 


The  first  of  these  averages  is  represented  by  2  lbs.  2  ozs. 
of  bread,  and  the  second  by  about  3I  lbs. 

It  appears  also  that  the  relation  of  the  nitrogenous  to 
the  caibonaceous  constituents  of  food  should  be  about 
as  1  to  5^  or  6.  These,  in  fadt,  are  the  proportions  which 
Messrs.  Lawes  and  Gilbert  found  to  be  best  suited  for 
fattening  pigs.  In  milk  the  proportions  are  as  1  to  3-6  (the 


butter  being  calculated  as  starch)  ;  and  no  doubt  these 
are  the  right  proportions  for  the  dietaries  of  children. 
Again,  it  will  be  observed  that  the  relation  of  nitrogen  to 
carbon  is  nearly  as  1  to  19  ;  whereas  in  milk  it  is  about 
as  1  to  11.  Referring  to  table  No.  4  (p.  80),  it  will  be 
noticed  that  the  proportions  in  bread  are  as  1  to  22, 
and  in  meat  as  1  to  13,  showing  that  the  former 
requires  the  addition  of  plastic  matter,  and  the  latter  of 
respiratory. 

In  preparing  dietaries,  however,  it  will  be  best  to  take 
a  rather  liberal  view  of  the  question,  and,  therefore,  I 
shall  adopt  the  conclusions  of  Dr.  Edward  Smith — that 
even  in  periods  of  idleness  a  man’s  daily  food  should  con¬ 
tain  not  $*ss  than  4,300  grains  of  carbon,  with  200  of 
nitrogen  ;  and  a  woman’s  at  least  3,900  grains  of  carbon, 
with  180  of  nitrogen — these  being  the  proportions  which, 
in  his  opinion,  are  necessary  to  avert  starvation  diseases  ; 
and  they  are  represented  in  the  case  of  a  man’s  diet  by 
19-25  ozs.  of  carbonaceous  food,  with  2-84  of  nitrogenous. 
The  diagram  before  you  exhibits  the  amounts  of  different 
articles  of  diet  capable  of  furnishing  this  quantity  of 
nitrogenous  matter,  and  it  also  shows  the  proportions  of 
carbonaceous  matter  (calculated  as  starch)  associated 
with  it  : — 

Amounts  of  Food  Yielding  200  Grains  of  Nitrogen 
or  2-84  ozs.  of  Plastic  Matter  Necessary  for  a 
Man’s  Daily  Diet. 

Carbon-  Carbon 

Description  of  Food.  aceous  matter  jn  jt 


Skim-cheese . 

OZS. 

OZS. 

5-57 

grs. 

1,290 

0 

White  fish  . 

5*99 

L384 

P 

Skim-milk  . 

.  ..  94-1 

8-96 

2,059 

O 

E 

Peas  . 

9'33 

2A43, 

y  cu 

New  milk  . 

.  ..  91-4 

9'4° 

2,l6o 

0 

Lean  meat  . 

.  18-3 

11-36 

2,629 

rT 

Oatmeal . 

I7'54 

4,000^ 

r~t~ 

Wheat-flour . 

19-28 

4,433\ 

n 

Baker’s  bread. . 

•  ••  35‘6 

19-28 

4,433 

P 

Indian  meal . 

19-83 

4,554 

O 

a 

Rye-meal  . 

.  ..  36-4 

26-40 

6,046 

ha* 

Barley-meal . 

•  ••  457 

34-02 

7,800 

2 

Rice . 

34-02 

7,800 

8 

Bacon  . 

38-04 

8,7V 

Ui 

C/3 

So  that,  whilst  the  first  seven  of  these  substances  are 
deficient  of  carbonaceous  matter  (19-25  ozs.  being 
required),  the  last  seven  contain  it  in  excess.  It  is  there¬ 
fore  not  difficult  to  construct  a  dietary  from  the  several 
tables  which  I  have  placed  before  you  ;  but  perhaps  it 
would  interest  you  to  know  exactly  what  are  the  adtual 
dietaries  in  use  among  different  classes  of  persons  ;  and 
first  I  will  diredt  your  attention  to  what  Dr.  Edward 
Smith  found  to  be  the  average  weekly  dietaries  of  the 
low-fed  operatives  of  England,  .Wales,  Scotland,  and 
Ireland.  (See  table  at  top  of  next  page). 

You  will  see  from  this  table  that  the  poor  needlewomen 
of  London  are  the  worst  fed  of  all  the  operatives  in  the 
three  kingdoms,  for  they  subsist  on  a  weekly  allowance 
of  102-52  ozs.  of  carbonaceous  food,  with  13-49  ozs.  of 
nitrogenous  (  =  14-65  ozs.  carbonaceous,  with  1-93  ozs. 
nitrogenous,  daily),  while  the  farm  labourers  of  Ireland 
are,  as  regards  the  real  nutritive  value  of  their  food,  the 
best-fed  of  the  lower  operative  classes.  But  it  will  also 
be  noticed  that  the  cost  of  the  weekly  dietary  of  the  Irish 
labourer  is  only  is.  g£d.  per  week,  while  that  of  the 
needlewoman  is  2s.  7d.— the  latter  feeding  chiefly  on 
bread,  bacon,  and  tea,  which  are  expensive  foods,  while 
the  former  consumes  potatoes,  milk,  and  Indian  meal- 
foods  which  yield  more  nutriment  for  their  money  value 
than  the  more  expensive  foods  of  the  English,  Welsh, 
and  Scotch  labourers.  And  now  we  will  contrast  the 
dietaries  of  the  poorer  classes  of  operatives  with  those  of 
better-fed  persons,  as  soldiers,  sailors,  navigators,  &c.  ; 
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Weekly  Dietaries  of  Low-fed  Operatives  calculated  as  Adults  (Dr.  E.  Smith). 


Class  of  Labourer. 

Bread 

stuffs. 

Pota¬ 

toes. 

Sugars. 

Fats. 

Meat. 

Milk. 

Cheese. 

Tea. 

Containing 

Cost. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Carbon. 

Grs. 

Nitro¬ 

gen. 

Grs. 

s. 

d. 

Needle-women  (London) 

124-0 

40-0 

73 

4‘5 

16-3 

70 

0-5 

1*3 

22.900 

950 

2 

7 

Silk-weavers  (Coventry) 

166-5 

337 

8-5 

3-6 

5‘3 

n-6 

1*0 

0-3 

27,028 

1,104 

I 

nf 

Do.  do.  (London) . 

158-4 

43‘S 

8-8 

5  7 

irg 

4'3 

0-3 

o-6 

48,288 

1,165 

2 

Sf 

Do.  do.  (Macclesfield)  . . 

138-8 

26-6 

6-3 

3‘4 

3-2 

4r9 

o-g 

0-3 

27.346 

M77 

I 

84 

Kid  glovers  (Yeovil)  . 

140-0 

84-0 

4’3 

7-1 

183 

18-3 

10-0 

o-g 

28,623 

1,213 

2 

9 1 

Cotton-spinners  (Lancashire) 

161-8 

22‘6 

14-0 

3’i 

5'° 

ii*8 

0-7 

07 

29,214 

1,295 

2 

3 

Hose-weavers  (Derbyshire)  . . 

190-4 

64-0 

II-O 

3‘9 

11-9 

25-0 

2-2 

0-4 

33,537 

1,316 

2 

6-1 

Shoemakers  (Coventry) . 

179-8 

56-0 

io-o 

5-8 

15-8 

18-0 

3'3 

o-8 

3L700 

U332 

2 

7f 

Farm  labourer  (England) 

196-0 

96-0 

74 

57 

16-0 

32-0 

5  5 

o-5 

40,673 

7594 

3 

0 

Do.  do.  (Wales) . 

224-0 

138-7 

7*5 

5‘9 

IO'O 

85-0 

g-8 

O' 5 

48,354 

2,031 

3 

51 

Do.  do.  (Scotland) 

204-0 

204-0 

5-8 

4-0 

10-3 

124-8 

2-5 

07 

48,980 

2,348 

3 

3! 

Do.  do.  (Ireland) 

326-4 

92-0 

4-8 

1‘3 

4‘5 

I35‘° 

— 

0-3 

43,366 

2,434 

I 

9f 

Mean  of  all  . 

184-2 

78T 

8-o 

4‘5 

10-7 

42-9 

3‘i 

o-6 

34767 

1,500 

2 

7f 

Average  per  day . 

26-3 

in 

*'4 

o-6 

i-5 

6-i 

0-4 

o-i 

4,881 

214 

0 

41 

and  for  this  purpose  I  shall  avail  myself  of  the  accurate 
returns  obtained  and  published  by  Dr.  Lyon  Playfair: — - 


Daily  Dietaries  ofJWell-fed  Operatives  (Playfair). 


Class  of 
Labourer. 


Fully-fed  tailors . 

Soldiers  in  peace . 

Royal  Engineers(work) 

Soldiers  in  war . 

English  sailor . 

French  ditto . 

Hard-worked  weavers 
English  navvy  (Crimea) 
English  navvy  (rail-  ) 

way)  . [ 

Blacksmiths . 

Prize-fighters  training 

Mean  of  all . 

Do.  of  low-fed  opera- 1 
tives  . j 


C  Containing  Containing 


a 

in 

in 

p 

W 

u 

& 

1 

rG 

in 

O 

Fats. 

nzJ 

a 

cS 

rG 

O 

O 

CJ 

a 

G 

O 

3 

0 

G 

bD 

O 

G 

O 

u 

aJ 

G 

bJD 

O 

u 

E 

u 

u 

u 

0 

£ 

w 

CJ 

2 

ozs. 

ozs. 

ozs. 

ozs. 

OZS. 

grs. 

grs. 

4'6i 

1 '37 

18-47 

21-64 

4-61 

5736 

325 

4'22 

1-85 

18-69 

22"o6 

4'22 

5,246 

297 

5'OS 

2-91 

22'22 

29-38 

5-08 

6,494 

358 

5*4i 

2-41 

W92 

2348 

5'4i 

5,56i 

38r 

5-00 

2-57 

I4’39 

20-40 

5 '00 

4,834 

252 

574 

1-32 

23-60 

26-70 

574 

6,379 

405 

573 

i-53 

2i-8g 

25-42 

5'33 

6,020 

375 

573 

3'27 

13-21 

2i"o6 

573 

5,oi4 

404 

6-8 

3-82 

27-81 

37-08 

6-84 

8,295 

4*- 

00 

Li 

6-20 

2-50 

23-50 

29-50 

6-20 

6,864 

437 

g-So 

3'10 

3'27 

1070 

9-80 

4,366 

6go 

5-8i 

2'42 

18-63 

24-31 

5'8i 

5,837 

400 

3’04 

0-641 

2i'i8 

22-78 

3'°4 

4,881 

214 

In  all  these  cases  the  carbonaceous  matters  of  the  food 
are  estimated  as  starch;  and  I  may  state  that  the 
soldiers’  dietary,  when  at  peace,  is  calculated  from  the 
rations  of  the  English,  French,  Prussian,  and  Austrian 
service  ;  and  when  at  war,  it  is  derived  from  the  adtual 
dietaries  of  European  and  American  soldiers  during 
recent  wars. 

It  would  be  interesting,  if  time  permitted,  to  compare 
these  dietaries  with  the  dietaries  of  hospitals,  prisons, 
workhouses,  and  lunatic  asylums ;  for  we  should  then 
perceive  not  merely  how  greatly  they  vary  in  their 
nutritive  value,  but  also  how  little  attention  is  paid  to 
the  principles  which  ought  to  guide  our  public  authorities 
in  the  construction  of  public  dietaries.  In  the  prisons  of 
England,  Scotland,  and  Ireland,  the  several  dietaries  for 
short  terms  of  imprisonment,  as  well  as  for  longer  periods, 
and  for  hard  labour,  vary  respectively  to  so  great  an  extent 
as  to  furnish  an  inducement  for  the  commission  of  crime 
in  certain  districts  rather  than  in  others,  because  of  the 
richness  of  the  prison  rations  ;  and  in  all  cases  the 
dietaries  of  prisons  are  so  greatly  in  excess  of  those  of  the 
union,  that  in  times  of  distress  they  offer  encouragement 
for  misdemeanour,  in  order  that  the  prison  may  be  reached 
in  preference  to  the  workhouse  ;  in  short,  while  the  day’s 
rations  of  an  unfortunate  inmate  of  a  union  contains  only 
about  17  ozs.  of  dry  nutritious  matter,  that  of  a  destitute 
debtor  contains  19-4  ozs.,  and  that  of  a  convict  22  ozs. ;  more¬ 
over,  a  prisoner  confined  for  more  than  a  month,  without  hard 


labour,  in  the  gaols  of  England,  Scotland,  and  Ireland, 
would  have  i8-8  ozs.,  22*4*  and  23-9  of  dry  nutriment 
respectively  ;  the  average  rations  for  hard  work  containing 
about  217  ozs.,  31*5,  and  25*6  in  the  prisons  of  the  three 
countries. 

Dr.  Edward  Smith  has  drawn  attention  to  the  serious 
want  of  uniformity  in  the  dietaries  of  the  unions  of  his 
district,  and  has  urged  the  workhouse  authorities  to  im¬ 
prove  them.  He  also  submitted  to  the  Privy  Council 
tables  of  dietaries,  which  are  well  suited  to  meet  the  re¬ 
quirements  of  the  system  at  the  lowest  money  cost.  Here 
are  a  few  of  them,  which  may,  perhaps,  prove  useful  to 
those  who  are  engaged  in  the  benevolent  work  of  supplying 
food  to  the  poor  in  times  of  distress  ;  and  you  will  perceive 
that  at  various  sums,  from  about  2s.  to  3s.  a-week  per 
adult,  very  substantial  rations  may  be  provided.  (See  table 
at  top  of  next  page). 

The  dietaries  of  women  should  be  about  i-ioth  less  than 
those  of  men  in  the  case  of  indoor  operatives,  but  they 
ought  to  be  from  i-3rd  to  i-4th  less  than  the  larger 
dietaries  of  men  engaged  in  out-door  labour. 

As  regards  the  dietaries  of  children,  it  may  be  stated 
generally  that  the  chief  part  of  their  food  should  be  milk. 
Up  to  the  age  of  nine  or  ten  months  it  should,  if  possible, 
be  the  milk  of  woman,  which  is  richer  in  sugar  than  cow’s 
milk,  and  much  less  rich  in  caseine  ;  failing  this,  however, 
asses’  milk  is  a  good  substitute,  as  it  contains  nearly  the 
same  amount  of  sugar  and  caseine  as  human  milk.  MM. 
O.  Henri  and  Chevalier  have  given  these  as  the  proportions 
of  the  several  constituents  in  100  parts  of  the  milk  of 
different  animals  : — 


Caseine 

Butter 

Sugar  of  milk 
Various  salts 

Total  solids 
W  ater 


Jfi 

Cow’s 

milk. 

Asses' 

milk. 

Womar 

milk. 

Goat’s 

milk. 

Ewe’s 

milk. 

I-8l 

1-52 

4-48 

4’02 

4*50 

o-ii 

3'55 

3*r3 

372 

4-20 

6-oS 

6-50 

477 

5-28 

5-oo 

0'34 

0'45 

o-6o 

0-58 

o-68 

8'34 

12-02 

12-98 

I3-20 

14*38 

gi-66 

87-g8 

87*02 

86-8o 

85-62 

ioo-oo 

100-00 

100*00 

100-00 

100*00 

Cow’s  milk,  therefore,  diluted  with  about  one-third  its 
bulk  of  water,  and  sweetened  with  sugar,  may  be  given  to 
children  ;  and  up  to  nine  or  ten  months  no  other  food 
should  be  administered,  for  infants  have  not  the  power  of 
digesting  farinaceous  or  fibrinous  substances.  A  child 
may  take  from  two  to  three  pints  of  milk  thus  diluted  daily. 
After  ten  months,  and  to  about  twenty  months,  farinaceous 
matters  may  be  mixed  in  gradually  increasing  quantities 
with  the  milk ;  and  they  should  be  well  cooked  by  first 
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Dietaries  to  Furnish  as  nearly  as  possible  30,100  Grains  of  Carbon  and  1,400  Grains  of  Nitrogen  per 

Man  Weekly — Women  take  One-tenth  Less. 


Cost. 

IS.  Iifd. 

2s.  old. 

28.  3^d. 

2S.  4$d. 

2s.  6d. 

2s.  7ld. 

29.  8fd. 

2S.  io^d. 

3s.  i£d. 

3s.  3|d. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Ozs. 

Bread  . 

144 

128 

160 

160 

128 

160 

160 

160 

ig2 

160 

Flour  for  dumplings  . . 

— 

— ■ 

— 

— 

— 

• — 

16 

16 

8 

Oatmeal . 

16 

32 

16 

32 

32 

16 

16 

16 

— 

8 

Peas  .  .  . 

— 

— 

12 

6 

— 

— 

— 

— 

Rice . 

— 

— 

16 

— 

— 

- - 

16 

— 

8 

8 

Sugar  . .  ~  . . 

— 

4 

4 

— 

4 

4 

4 

4 

8 

8 

Treacle . 

— 

16 

8 

8 

8 

8 

12 

8 

8 

Butter  . .  .  . 

— 

— 

— 

— 

2 

- - 

™ 

2 

— 

12 

Dripping . 

• — • 

• — 

4 

— 

— 

4 

4 

— 

4 

— 

Suet . 

— 

— 

— 

— 

4 

4 

2 

Meat  without  bone 

8 

8 

* - 

8 

8 

8 

16 

12 

8 

24 

Herrings . 

— 

— 

— 

— 

4 

— 

— 

— 

— 

Bacon  . 

- - 

- - 

— 

8 

4 

8 

- - 

- - 

8 

— 

Skimmed  milk  . 

70 

140 

60 

70 

120 

120 

70 

120 

70 

100 

Buttermilk  . 

60 

— 

80 

— 

— 

60 

— 

60 

— 

Tea . 

— 

— 

— 

— 

— 

°'5 

— 

- i 

0-5 

0*5 

Coffee  and  chicory 

— • 

2 

2 

— 

1 

1 

2 

2 

1 

1 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Grs. 

Nutritive  values  1  Carbon  •  • 

28,031 

29,748 

33,552 

34,935 

32,998 

33,248 

36,499 

36,402 

4I,5I9 

36,391 

j  Nitrogen  . . 

1,409 

1,291 

I>511 

G548 

1,859 

1,609 

1,674 

1,638 

1,768 

1,620 

baking  them,  and  then  thoroughly  dissolving  them  by 
boiling.  After  this  age,  and  up  to  the  third  year,  the 
quantity  of  well-cooked  farinaceous  matters  may  be  still 
further  increased,  and  given  as  puddings  with  a  little  egg. 
Bread  and  butter  may  also  be  eaten,  and  towards  the  end 
of  the  time  the  child  will  digest  well-boiled  potato,  with  a 
little  gravy  of  meat.  From  the  third  to  the  fifth  year  a 
little  meat  may  also  be  given,  and  at  the  end  of  the  ninth 
year  it  may  partake  of  the  usual  food  of  the  family ;  but 
all  along  it  should  make  use  of  a  large  proportion  of  milk, 
in  the  various  forms  of  bread  and  milk,  or  milk  puddings 
with  eggs.  About  the  tenth  year  a  child  will  require  about 
half  as  much  food  as  a  woman  ;  and  at  the  fourteenth 
year  it  will  eat  quite  as  much  as  a  woman  ;  in  fact,  the 
proportion  of  food  required  by  the  child  is  much  greater 
per  pound  weight  of  the  body  than  that  of  adults,  because 
it  has  to  form  its  tissues  and  buildup  its  several  structures. 
Dr.  Edward  Smith  calculates  that  the  proportions  of 
carbon  and  nitrogen  in  the  daily  food  at  different  ages 
should  be  about  as  follows  : — 


Daily  Proportions  of  Carbon  and  Nitrogen  in  the 
Food  at  Different  Ages,  Per  Pound  Weight  of 
the  Body. 


Carbon. 

Nitrogen. 

grs. 

grs. 

In  infancy 

..  69 

6‘78 

At  ten  years  of  age 

.  •  48 

2'8i 

At  sixteen  do.  do. 

..  30 

2-16 

At  adult  life  . . 

..  23 

1-04 

In  middle  age 

.  .  25 

1-13 

‘So  that  for  its  weight  the  infant  requires  three  times  as 
much  carbonaceous  food  and  six  times  as  much  nitro¬ 
genous  as  an  adult. 

(To  be  continued.) 


Danger  Arising  from  the  Exhalations  of  some  kind 
of  Fruit. — It  is  a  well  known  fact  that  the  perfume  of 
some  kinds  of  flowers  is  injurious  to  health,  and  even  cause 
death,  if  flowers  are  kept  in  a  confined  space  frequented 
by  men  at  the  same  time.  One  of  the  local  papers  of  the 
city  of  Lyons  now  records  the  fadt  of  death  by  asphyxia, 
suffered  by  a  lady  who  slept  in  a  room  wherein  a  large 
quantity  of  quinces  were  kept ;  according  to  scientific 
evidence,  given  in  this  instance,  the  air  of  the  room  was 
largely  vitiated  with  a  peculiarly  suffocating  perfume,  and 
a  very  considerable  amount  of  both  carbonic  acid  and 
carbonic  oxide  gas.  The  room  in  question  was  always 
used  as  a  bed  room  ;  no  fire  had  been  lighted  in  it,  nor 
was  any  other  discernible  cause  for  the  death  of  this  lady 
found  but  the  exhalations  of  the  fruit. 


NOTICES  OF  BOOKS. 


A  Sketch  of  a  Philosophy.  Part  //.,  Matter  and  Molecular 

Morphology.  Williams  and  Norgate,  Covent  Garden. 

Occasionally  remarkable  works  fall  to  the  lot  of  a 
reviewer  ;  of  this  class  is  the  work  before  us.  That  this 
statement  is  true,  the  reader  would  find  sufficient  evidence 
in  the  first  few  lines  of  the  author’s  introduction,  styled 
“  A  Hint  of  our  Philosophy.” 

In  the  actual  state  of  science  we  are  told  the  phenomena 
of  nature  have  been  classified  to  a  great  extent  and 
referred  to  laws,  but  these  laws  are  numerous,  and  the 
acquisition  of  science  accordingly  laborious*  Most  of 
them  (the  laws)  also  rest  solely  on  an  inductive  or  em- 
pyrical  basis  ;  they  have  been  reached  merely  by  observa¬ 
tion,  they  give  no  account  of  themselves  to  Reason  \  and 
this  places  them  in  a  very  unsatisfactory  position  ill  Un 
intellectual  point  of  view.”  That  the  inductive  method 
of  arriving  at  a  law  of  nature  is  the  one  to  which  least 
objection  can  be  raised,  we  are  assured  all  physicists  and 
chemists  will  maintain.  Continuing  the  paragraph,  we 
find  “  It  obliges  the  man  of  science  to  content  himself 
with  intellectual  despair  as  the  only  kind  of  intellectual 
repose  which  the  actual  state  of  science  allows  him.” 
This  statement,  to  say  the  least  of  it,  rather  startles  the 
man  of  science  ;  he  tries  to  imagine  exactly  what  sort  of 
feeling  intellectual  despair  is. 

The  author  remarks  that  some  years  ago  he  endeavoured 
to  show  that  there  is  one  general  mode  of  action,  which, 
when  modified  according  to  circumstances,  gives  all  those 
varied  modes  of  action  which  are  usually  regarded  as  laws 
of  nature,  but  he  did  not  then  see  the  reason  of  the  law. 

The  first  law  is  the  cosmical  or  all-embracing  law. 
This  law  is  named  from  that  operation  of  it,  which  is 
most  important  to  us,  “  that  by  which  our  organisation 
is  redintegrated  and  our  energy  maintained  from  hour  to 
hour,  namely,  assimilation.  And  the  reason  of  it  appears 
on  our  considering  the  consequence  of  that  view  of  nature 
which  has  already  been  alluded  to,  namely,  that  nature  in 
the  creation  of  an  all-sufficient  Creator — a  view  which  may 
certainly  be  characterised  as  the  most  natural  as  well  as 
the  most  respectable.”  But  the  author  finds  it  convenient, 
by  reason  of  our  intellectual  weakness  and  shortness  of 
life,  to  have  a  number  of  laws  to  refer  to  rather  than  one 
only.  The  all-embracing  law  is  therefore  resolved  into1 
three,  and  these  into  two  sets  ;  the  two  sets  take  their  rise 
in  the  twofold  fact  that  the  finite  assimilates  itself  on  the 
one  hand  to  the  infinite,  and  on  the  other  hand  to  itself* 
Probably  the  connection  between  the  words  finite  and* 
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infinite  suggested  the  first  portion  of  the  twofold  fad  to 
the  author.  From  the  assimilation  of  the  finite  to  the 
infinite  arise  the  law  of  diffusion  or  expansion  on  the  one 
hand,  and  the  law  of  individuation  or  condensation  on  the 
other,  and  as  their  harmonised  produd  in  the  material 
economy  the  law  of  the  perfed  in  form  (symmetry  cul¬ 
minating  in  sphericity).  From  the  assimilation  of  finite 
objeds  to  one  another  arise  the  law  of  the  permanence  of 
the  properties  of  matter  and  the  law  of  types  or  species  on 
the  one  hand,  and  the  phenomena  of  affinity  and  trans¬ 
formation  and  the  law  of  generic  resemblance  on  the 
other  ;  and  as  their  harmonised  produd  the  law  of  the 
conservation  of  energy.  What  can  anyone,  not  upon  a 
par  with  the  author  in  intelledual  capacity,  make  of  this 
conclusion.  “Theodicy  and  our  theory  therefore  equally 
suggest  a  creation  which  shall  consist  wholly  of  spiritual, 
psychical,  or  sentient  Beings  ?”  We  remember  Mr. 
Punch  quietly  making  a  note  of  the  use  of  the  expression 
sapient  ad  by  a  journalist,  what  would  he  say  to  the  term 
psychical  beings  ?  The  indiscriminate  way  in  which 
capitals  are  used  for  being  and  infinite  is  very  confusing. 

This  assertion  will  be  read  with  interest,  “  these  are 
our  two  ‘  elements  ’  par  excellence  ;  hydrogen  being  that 
into  which  a  world  now  dissolving  tends  to  be  resolved, 
as  also  that  which  is  the  seminal  element  of  a  new  world, 
and  thus  that  which  conneds  two  cycles ;  while  azote 
comes  out  in  our  theory  as  a  residuum.”  Illustrations  of 
the  various  forms  of  the  molecules  of  elements  and  their 
compounds  are  given  ;  they  represent  symmetrical  figures 
of  great  beauty.  For  the  purpose  of  illustrating  the 
dodrine  of  molecules,  the  substance  sugar  is  taken.  And 
here  we  quote  in  reference  to  this,  a  number  of  statements 
that  we  consider  altogether  unjustifiable,  and  that  are 
certainly  obnoxious  to  chemists,  since  evidently  made  by 
one  possessed  of  a  very  superficial  knowledge  of  chemical 

science.  “  Its  formula  in  chemical  works  is . 

C24H22022  (in  the  notation  of  the  classical  epoch  of  Prout, 
&c.,  when  C  =  6  and  0  =  8),  and  its  specific  gravity  has 
been  found  1*56 — 2-6.  Why  the  specific  gravity  should  be 
this  rather  than  anything  else,  why  CHO  should  only  be 
insulable  as  CI2,  &c.,  and  C24,  &c.,  are  it  must  be  admitted 
perfed  mysteries  by  all  the  light  which  the  most  advanced 
chemistry  can  throw  upon  such  subjeds.” 

The  author,  our  readers  have  seen,  prefers  to  use  the 
term  azote  for  nitrogen,  likewise  he  prefers  to  use  silicia 
for  silica,  and  to  represent  part  of  the  formula  of  sugar, 
Ci2HioOio  by  Su.  The  two  terms  supplied  by  chemistry, 
atom  and  molecule,  are  also  insufficient  for  the  division 
of  bodies  ;  we  might  however  add  that  a  third  one,  namely 
mole,  has  already  been  suggested  (Hofmann’s  Mod. 
Chem.)  So  the  word  molecule  is  cut  up,  and  thus  are 
obtained  ule  or  atom,  an  undecomposable  element,  cule 
a  first  combination  of  atoms,  moleule  a  group  of  ules  or 
cules,  molecule  the  aggregate  which  is  in  relation  with  AQ 
the  unit  volume  of  liquids  and  solids,  and  mole  or  mass, 
the  visible  palpable  objed.  We  must  explain  that 
AQ  =  aq36  is  a  particle  or  unit  volume  of  water.  It  is 
stated  that  the  views  before  enunciated  imply  that  a 
system  of  molecular  morphology  in  order  to  be  truly 
scientific  ought  to  begin  with  baric  and  barytic  substances 
for  in  the  theory  these  are,  as  it  were,  mineral  embryos 
“  though  for  their  full  development  (blessed  creatures !) 
they  require  no  food,  but  heat  only.” 

After  reference  to  the  water  type  in  modern  chemistry 
and  the  number  of  compounds  construded  upon  this  type, 
another  modest  statement  occurs.  “  Hence  a  maze  of 
formulae  which  have  no  response  in  nature,  and  indeed  no 
value  beyond  the  walls  of  the  laboratory  in  which  the 
relative  experiments  are  conduded,  or  the  mind  of  the 
chemist  who  enjoys  the  privilege  of  being  their  creator, 
or  of  having  mastered  the  difficulty  of  conceiving  what 
they  mean,  or  of  putting  the  letters  in  their  right  places 
upon  paper.”  Accordingly  we  are  told  the  numbers  who 
take  an  interest  in  scientific  chemistry  now  compared 
with  what  they  were  half  a  century  ago  are  very  small  (?). 
One  might  add  that  if  learners  had  for  theory  only  our 
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author’s  work  to  refer  to,  in  another  half  century  chemists 
would  be  working  out  the  laws  of  their  science  by  the 
inductive  process.  As  an  example  of  the  terms  in  which 
other  theorists’  views  are  referred  to,  the  following  serves 
well :  “  Meanwhile  physicists  are  proposing  another  theory 
of  the  constitution  of  aeriforms — a  sort  of  emanation 
theory  in  bottles — a  game  at  gas  billiards — which  reduces 
the  whole  to  chaos.” 

In  conclusion,  we  think  it  possible  to  show  that  the 
author  has,  at  any  rate,  as  far  as  chemistry  is  concerned, 
very  cleverly  worked  out  the  ruductio  ad  absurdum  for 
his  theory.  “  Thus,  suppose  we  were  set  out  with  baric 
and  barytic  combinations,  a  normal  telluride  or  a 
sesquiselenide  of  tungsten,  for  instance,  and  to  develope 
them  into  elements  of  common  weight,  observing  the  laws 
of  morphology  while  doing  so,  we  should  obtain  as  the 
result  of  the  development,  molybdenite,  magnesia,  man¬ 
ganese,  iron,  and  lead,  along  with  tungstic  and  molybdic 
ochres.”  Evidently  the  philosopher  is  aware  that  he  is 
an  advanced  thinker — in  a  word,  a  man  before  his  time — 
for  he  adds,  “but  such  developments  belong  to  an 
advanced  state  of  our  science,  of  which  the  alphabet,  alas  ! 
is  more  than  most  people  will  consent  to  learn  at  present.” 


CORRESPONDENCE. 


ARTIFICIAL  MANURE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  know  of  no  branch  of  the  public  press  that  could 
render  such  important  service  at  this  moment  to  the 
science  and  practice  of  agriculture  as  that  over  which  you 
preside,  if  you  could  only  spare  a  small  portion  of  your 
valuable  space  for  the  purpose  of  eliciting  a  sound  opinion 
on  the  proper  choice,  qualities,  and  purchase  of  artificial 
manure.  I  will,  therefore,  with  your  permission,  address 
the  following  observations 

To  the  Chemists  of  Great  Britain. 

Gentlemen, — “  I  take  the  liberty  of  addressing  to  you 
a  request  of  the  greatest  importance  to  the  progress  of 
agriculture  in  this  country,  and  my  excuse  for  taking  this 
liberty  is  that  any  opinion  in  reference  to  the  science  of 
agriculture  that  bears  the  sanction  of  your  authority  will 
be  accepted  by  farmers  and  others,  as  not  only  of  the 
highest  order,  but  in  the  most  perfed  faith  of  its  being 
given  sincerely  and  purely  in  the  interest  of  agriculture. 

“  The  request  I  have  to  make  to  you — not  alone  in  my 
own  name,  but  in  the  name  of  an  association  formed  to 
proted  and  promote  agriculture — is  that  you  will  favour 
us  with  your  opinion  on  the  principles  we  have  adopted 
in  the  choice  and  purchase  of  artificial  manure. 

“  In  this  country  the  trade  and  manufadure  of  artificial 
manure  is  assuming  gigantic  proportions.  At  certain 
seasons  of  the  year  our  corn  exchanges  are  inundated  with 
makers  and  their  agents  ;  every  kind  of  “  specific  ”  in  the 
shape  of  manure  is  offered  for  sale  by  all  sorts  of  people 
and  for  every  kind  of  crop  ;  and  I  need  scarcely  inform 
you  that,  in  proportion  as  these  artificial  manures  are 
good  and  useful,  so  are  they  associated  with  an  alarming 
amount  of  deception  and  fraud  ;  so  much  so,  indeed,  that, 
unless  some  very  adive  measures  are  taken  to  expose  and 
counterad  this  evil,  the  employment  of  the  good  and 
useful  manures  will  be  seriously  affeded,  and  the  progress 
of  agriculture  seriously  checked. 

“  We  are  doing  all  we  can  to  meet  this  large  and 
growing  evil,  by  the  formation  of  an  association  of 
pradical  farmers,  and  hope  by  combined  effort  to  secure 
to  agriculture  all  the  advantages  that  science  has  bestowed 
upon  it,  and  at  the  same  time  proted  ourselves  against 
the  various  costly  and  comparatively  useless  ‘  nostrums  ’ 
and  fraudulent  mixtures  that  are  prepared  by  mean  and 
insignificant  makers  under  the  various  titles  given  to 
artificial  manures. 
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A  New  Scientific  Club. 


“That  an  association  such  as  we  have  formed  was 
tuost  urgently  required  will  be  seen  by  the  following 
fails: — Only  a  few  months  ago  I  was  paying  to  a  most 
respectable  firm  £6  10s.  per  ton  for  manure,  which  I  am 
now  able  to  purchase,  of  even  better  quality,  at  £/\.  2s.  6d. ; 
but  this  reduction  in  the  cost  of  manure  is  not,  after  all, 
the  most  important  fail.  It  is  still  more  satisfactory  to 
know  that,  at  all  times,  we  may  rest  assured  that  through 
the  watchful  agency  of  our  association  any  manure 
received  will  certainly  have  the  quality  and  strength 
bargained  for.  Just  to  show  the  great  change  and  progress 
that  have  been  made  in  the  manufacture  and  supply  of 
phosphatic  manures  within  a  few  years,  I  will  quote  from 
a  card  which  gives  the  analysis  and  value  of  manure  as 
supplied  by  one  of  the  most  honourable  and  respectable 
manufacturing  firms.  This  manure  was  stated  by  six 
eminent  chemists  to  contain  an  average  of  18  per  cent  of 
soluble  phosphate,  and  was  valued  at  between  £g  and  ^"io 
per  ton.  Now  by  the  rule  of  three,  if  18  per  cent  costs 
;£io,  the  value  of  the  manure  as  now  supplied  through 
our  association,  and  containing.  26  per  cent,  should  be 
something  over  £1^  per  ton  ;  again,  the  value  of  soluble 
phosphate  was  estimated  at  ^35  per  ton  ;  at  this  moment, 
the  pure  soluble  phosphate  contained  in  our  manure 
and  delivered  free  to  our  members  costs  about  twelve 
pounds  per  ton ;  but  is  it  unreasonable  to  expeCt  a 
still  further  reduction  in  the  price,  and  improvement 
in  the  quality  of  these  manures  ?  Hitherto  the  great 
source  from  which  our  phosphatic  manures  have  been 
procured  has  been  the  wonderful  coprolite  beds  of 
Cambridgeshire,  Bedfordshire,  Suffolk,  &c. ;  but  recently 
there  has  been  discovered  phosphatic  rocks  in  Spain  and 
Canada,  containing  not  less  than  80  per  cent  of  phosphate 
of  lime.  Surely  it  is  only  a  question  of  time  when  these 
immense  stores  of  phosphorus  will  be  imported  into  this 
country  in  quantities  without  limit,  and  thus  enable  us  to 
restore,  not  only  to  our  arable  soils,  but  to  our  grass 
lands  as  well,  the  phosphatic  elements  which  for  so  many 
years’  have  been  taken  from  them,  and  which  I  have  no 
doubt  has  been  one  of  the  chief  causes  of  the  exhaustion 
of  our  soils  ;  and  is  it  not  probable  that  this  immense 
trade  will  shortly  fall  into  the  hands  of  our  large  sulphuric 
acid  makers,  who  will  use  these  minerals  as  a  convenient 
means  for  disposing  of  thousands  of  tons  of  sulphuric  acid. 

“An  important  principle  in  the  conduct  of  our  associa¬ 
tion  is  this, — no  exclusive  or  individual  interest  or  profit 
can  exist ;  whatever  advantage  we  can  secure  by  co¬ 
operation  is  entirely  for  the  benefit  of  the  general  body 
of  our  members.  Another  important  principle  is  that  we 
purchase  only  one  kind  of  artificial  manure— 4  Superphos¬ 
phate  of  Lime  and  we  do  this  in  obedience  to  what  we 
believe  is  nature’s  simple  and  beautiful  law — Return  to 
the  soil  in  some  shape  that  which  you  take  from  it. 
We  say  the  crew  yard  with  the  food  consumed  by  stock, 
together  with  a  system  of  cultivation  that  enlarges  and 
deepens  the  lungs  of  the  soil,  thus  enabling  it  to  inhale 
and  more  completely  nourish  itself  by  the  ac5tion  of  rain 
and  the  atmosphere,  will  in  general  supply  everything  else 
that  can  be  profitably  employed.  Consequently  every 
shilling  that  a  farmer  has  to  spend  in  artificial  manures 
is  spent  with  the  greatest  advantage  in  the  purchase  of 
phosphatic  manures  only. 

“We  do  not  deny  that  4  special  manures’  may  not  be 
useful  in  4  special  cases,’  but  such  manures  must  always 
be  expensive,  since  there  can  be  no  competition  in  their 
supply ;  each  maker  has  his  own  secret  or  patented  process, 
in  neither  of  which  have  we  any  faith,  therefore  the  cost 
of  such  mixtures  to  the  consumer  must  be  just  what  the 
maker  may  be  inclined  to  charge  ;  but  we  further  protest 
against  farmers  purchasing  or  using  at  any  time  artificial 
manures,  the  composition  of  which  they  are  completely 
ignorant,  and  by  so  doing  put  themselves  blindly  into  the 
hands  of  the  manure  makers.  Every  farmer  should  know 
what  he  buys,  and  for  what  purpose ;  without  this 
knowledge  he  is  no  longer  a  farmer,  but  simply  an  agent — 
the  manure  maker  usurps  the  intelligence  of  the  farmer  ; 


besides  such  a  position  at  all  times  exposes  the  farmer  to 
the  grossest  deceptions  and  frauds.  These  very  serious 
objections  cannot  occur  in  the  purchase  of  phosphatic 
manures  ;  their  composition  is  well  understood,  and  a 
large  amount  of  experience  has  proved  the  many  ways 
in  which  they  may  be  profitably  employed ;  they  are 
besides  prepared  by  numerous  makers,  and  are  at  all  times 
under  the  control  of  the  4  Golden  Economic  Law  ’  of  free 
competition — supply  and  demand.  In  the  purchase  of 
these  manures  the  farmer  knows  exactly  what  he  buys, 
and  by  becoming  a  member  of  an  association  such  as  we 
advocate,  he  ensures  for  himself  a  phosphatic  manure  of 
certified  quantity  at  the  very  lowest  cost. 

4 'I  hope  that  I  have  clearly  explained  the  purpose  of 
our  association,  in  its  chief  principle,  which  we  earnestly 
advocate,  viz.,  the  use  and  function  of  one  kind  of  artificial 
manure.  We  believe  we  are  only  putting  into  practice 
the  laws  and  opinions  which  have  been  long  advocated  in 
the  many  works  and  contributions  to  the  science  of 
agriculture.  Should  these  observations  be  successful  in 
eliciting  the  opinions  of  chemists,  I  hope  they  may  be  of 
a  thoroughly  practical  chara&er.  It  will  be  of  no  use  to 
say  certain  materials  would  be  valuable  additions  to  the 
simple  phosphatic  manure  unless  they  can  be  procured 
in  any  quantity  and  at  prices  that  will  make  it  worth 
while.  Manure  makers  are  too  ready  to  talk  of  the  absence 
of  nitrogen  or  ammonia,  potash,  magnesia,  &c.  ;  but 
supposing  these  substances  to  be  necessary  or  useful,  can 
they  be  purchased  to  pay,  and  does  not  Nature  supply  the 
most  important  of  them — nitrogen — -free  of  all  cost  if  man 
will  only  perform  his  part  in  the  preparation  of  the  soil  ? 
Do  we  not  always  find,  when  we  read  Nature  aright,  that 
all  the  large  requirements  for  the  sustention  of  vegetable 
and  animal  life  is  ever  at  hand  ?  If  this  is  not  the  case, 
why  have  we  six  million  pounds  of  nitrogen  constantly 
pressing  on  every  acre  of  land  ?  and  why  has  the  wonderful 
discoveries  of  the  spectroscope  revealed  to  us  that  the 
salts  of  the  ocean,  especially  soda,  is  to  be  found  every¬ 
where,  even  on  the  tops  of  our  highest  mountains. 

44  In  conclusion,  allow  me  to  observe  that,  should  the 
objedts  of  our  association  have  the  valuable  support  of 
your  favourable  opinion,  it  will  then  only  remain  for  time, 
patience,  and  perseverance  to  complete  our  task  and  to 
make  our  association  an  example  to  be  usefully  and 
profitably  followed  by  every  other  part  of  this  great  agri¬ 
cultural  country.” — I  have  the  honour  to  be,  Gentlemen,  in 
the  name  of  the  South  Lincoln  Tillage  Association,  your 
obedient  servant, 

William  Little. 

Heckington  Hall,  Lincolnshire, 

Odtober,  1868. 

Note. — I  shall  be  glad  to  forward  the  rules  and 
regulations  of  our  association  by  post  to  any  person  who 
may  require  them. 


A  NEW  SCIENTIFIC  CLUB. 


To  the  Editor  of  the  Chemical  Neivs. 

Sir, — If  Mr.  Lippincott  would  kindly  charge  himself  with 
laying  down  a  code  of  rules,  he  will  greatly  conduce  to 
the  desideratum  of  uniformity  of  observation  as  to  ozone. 
I  am  glad  to  see  his  strong  assertion  of  the  value  of  this. 

For  several  years  it  has  been  an  idea  of  mine  to 
associate  myself  with  several  other  men  interested  in 
scientific  questions,  and,  whilst  each  of  us  should  more 
especially  pursue  his  ov/n  branch — as  mineralogy,  geology, 
meteorology,  botany,  &c. — that  we  should  all  agree  to 
work  together,  and  all  daily  to  make  the  same  set  of 
observations  at  different  heights.  I  hope  next  year  to 
develope  this  scheme. 

With  regard  to  the  field  of  work,  there  are  two  plans 
which  suggest  themselves  ;  either  for  one  of  us— and  I 
volunteer — to  reside  several  weeks  at  the  summit  of  the 
pass  of  St.  Theodule,  10,900  feet  above  the  Mediterranean, 
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and  the  highest  point  in  Europe  where  a  long  stay  would 
be  practicable,  whilst  others  among  us  observed  at  lower 
elevations;  or,  perhaps  as  good  a  plan,  to  use  my  own 
yacht,  charged  with  instruments,  for  a  scientific  trip  to 
Norway,  and  as  our  base  of  operations,  taking  a  tent  up 
to  some  well  selected  point  of  great  elevation,  or  to 
several. 

It  is  to  be  regretted  that  there  is  no  real  “  Traveller’s 
Club;”  nor,  unless  the  “Journal  of  Travel”  should 
supply  the  hiatus,  is  there  any  periodical  at  which  peri¬ 
patetic  philosophers  would  look  to  meet  with  proposed 
organisations,  mutual  requirements,  and  so  forth. 

I  have  found  it  almost  impossible  to  hear  privately  of 
fellow  labourers  willing  to  organise  a  mutually  aiding 
trip, 

I  appeal  to  you,  Sir,  to  afford  me  this  chance  through 
your  valuable  columns  ;  and,  that  any  may  write  direct  to 
me,  besides  the  response  I  hope  to  see  in  the  Chemical 
News,  I  enclose  my  card,  and  am,  &c., 

“Per  Mare  per  Terram.” 

October,  24,  1868. 


MISCELLANEOUS. 


Chemical  Society. — 'The  first  meeting  of  this  society 
will  be  held  on  Thursday  evening  next,  November  5th, 
at  eight  o’clock. 

The  Science  Lectureship  at  the  City  of  London 
School.— At  a  recent  meeting  of  the  school  committee, 
the  post  lately  vacant  by  the  resignation  (through  ill- 
health)  of  Mr.  Thomas  Hall,  B.A.,  has  been  conferred 
upon  Mr.  Henry  Durham,  who  for  seven  years  past  has 
assisted  Mr.  Hall  in  the  duties  of  his  appointment,  and 
taken  under  his  charge  the  junior  division  of  the  school. 

Dr.  Herapath,  M.D.,  F.R.S.,  &c. — This  eminent 
physician,  chemist,  microscopist,  and  botanist,  who  has 
been  suffering  from  jaundice  for  some  time,  died  at  his 
residence  in  Bristol,  on  Monday,  the  12th  inst.  The  de¬ 
ceased  was  the  eldest  son  of  the  late  Mr.  William  Hera¬ 
path,  the  well-known  analyst.  The  doeffor  was  a  fellow 
of  most  of  the  leading  learned  societies,  besides  being  the 
author  of  several  papers  of  interest ;  one  lately  published, 
“  On  the  Use  of  the  Spectroscope  and  Microspedtroscope 
in  the  Discovery  of  Blood-stains  and  Dissolved  Blood,” 
was  greatly  thought  of  by  the  profession. 

The  Fungus  Theory  of  Disease. — In  a  short  com¬ 
munication  to  the  Ccntralblatt ,  Drs.  Bergmann  and 
Schmiedeberg  describe  a  crystalline  substance,  to  which 
they  have  applied  the  name  “  sulphate  of  sepsin,”  obtained 
from  putrefying  materials,  and  which  they  believe  repre¬ 
sents  the  proper  poison  of  organic  substances  undergoing 
this  kind  of  fermentation.  It  is  obtained,  says  the  Lancet , 
by  diffusion  through  parchment  paper,  precipitation  with 
corrosive  sublimate  from  an  alkaline  solution,  removal  of 
the  mercury  by  silver,  of  silver  by  sulphuretted  hydrogen, 
evaporation,  and  purification  of  the  residue.  Large,  well- 
defined,  acicular  needles  are  thus  obtained,  which  are 
deliquescent  in  the  air,  and,  exposed  to  heat,  melt  and 
carbonise.  They  possess  a  powerfully  poisonous  aCtion. 
A  solution  containing  scarcely  more  than  one-hundredth 
of  a  gramme  was  injected  into  the  veins  of  two  dogs. 
Vomiting  was  immediately  induced,  and  after  a  short  time 
diarrhoea,  which  in  the  course  of  an  hour  became  bloody. 
After  nine  hours  the  animals  were  killed,  and  on  examina¬ 
tion  their  stomachs  and  large  intestines  were  found  ecchy- 
mosed  and  the  small  intestine  congested.  Frogs  could  be 
killed  in  the  same  manner. 

Baron  Liebig’s  Advice  in  Respcdt  to  Bread  Making. 
— It  is  a  well  known  faCt  that  the  products  of  the  ordinary 
fermentation  of  bread  are  carbonic  acid,  a  portion  of 
which  is  retained  in  the  dough,  and  by  its  expansion  on 


the  sponge  being  submitted  to  the  heat  of  the  oven, 
renders  the  bread  spongy  ;  besides  this,  butyric  acid  and 
also  alcohol  are  generated  at  the  expense  of  a  portion  of 
the  starch  contained  in  the  flour,  a  loss  amounting  to 
about  from  2  to  4  per  cent  of  the  flour  applied  for  bread 
making.  The  alcohol  is  irretrievably  lost,  and  its  loss  is 
estimated  by  Liebig  to  amount  for  Germany  to  50,000,000 
of  litres  annually,  and  for  London  (the  Metropolis),  at 
600,000  litres ;  all  experiments  tried  to  colleCt  and 
condense  this  alcohol  have  turned  out  failures.  Liebig 
recommends  the  following  ingredients: — 50  kilogrammes 
of  rye  meal,  500  grammes  of  bicarbonate  of  soda,  2,i25 
kilogrammes  of  pure  hydrochloric  acid,  2  kilogrammes  of 
common  salt,  and  40  litres  of  water  ;  the  bicarbonate  of 
soda  and  the  acid  yield  carbonic  acid  gas,  which  renders 
the  bread  light  and  spongy.  According  to  Liebig  the 
following  are  the  advantages  of  the  use  of  this  method 
above  the  old-fashioned  fermentation  process,  1st, — saving 
of  time  and  material,  since  no  alcohol  or  other  by-produdts 
are  formed.  2nd,— this  bread  does  not  readily  become 
mouldy,  since,  not  having  been  mixed  with  yeast,  it  does 
not  contain,  as  is  otherwise  always  the  case,  the  sporules  of 
cryptogamic  plants  which  are  the  cause  of  mouldiness. 
The  objection  to  the  use  of  this  bread  by  many  people  is 
its  insipidity  and  want  of  a  flavour  the  palate  has  from 
childhood  become  accustomed  to.  To  mend  this  defedt 
Liebig  recommends  the  addition  of  from  4  to  8  litres  ofgood 
vinegar  upon  100  kilogrammes  of  flour,  and  to  correspond¬ 
ingly  decrease  the  quantity  of  water.  When  it  is  desired 
to  give  to  this  kind  of  bread  the  taste  of  soldier’s  bread, 
pain  dc  munition ,  one  should  add  to  the  dough  and  mix  up 
with  it  250  grammes  of  rather  dry,  not  too  rich,  cheese. 
Liebig  observes  that  at  Munich  bread  is  now  largely  made 
according  to  the  plan  described  ;  it  only  takes  four  hours 
to  convert  a  hundredweight  of  flour  into  bread.  As  will  be 
readily  observed  by  the  majority  of  readers,  Liebig’s  process 
is  on  the  small  scale.  Dr.  Dauglish’s  system,  the  celebrated 
German  savant  observes,  has  neither  in  Paris  nor  other 
French  towns,  taken  at  all  well.  The  same  applies  to 
Belgium  and  Holland.  Instead  of  rye  meal,  wheaten 
flour  can  be  taken. 

Water  Supply  and  the  Death  Rate. — The  inquiry 
which  was  made  two  or  three  years  ago  in  consequence 
of  an  outbreak  of  cholera  in  the  East  of  London  proved, 
to  the  surprise  of  some  of  the  men  of  science  who  took 
part  in  the  investigation,  that,  after  excluding  the  case  of 
tainted  wells,  there  was  no  assignable  relation  between 
the  purity  of  water  and  the  health  of  the  consumers. 
The  quality  of  water  supplied  to  the  West  of  London  from 
the  Thames,  and  to  the  Eastern  half  of  the  metropolis 
from  the  Lea  and  the  New  River,  is,  on  an  average, 
uniform.  As  the  sources  of  supply  in  all  cases  are  the 
chalk  districts  to  the  North  and  to  the  West,  the  water 
contains  a  considerable  admixture  of  lime,  and  the  total 
amount  of  solid  matter  is  considerable.  The  analytic 
chemist,  offended  with  the  presence  of  alien  substances, 
delights  to  contrast  the  water  which  the  New  River 
Company  distributes  in  the  City  of  London  with  the 
limpid  produce  of  the  Scotch  granite  or  the  millstone 
grit  of  Lancashire  and  Derbyshire.  The  typical  water 
supply  was  proved  some  years  since  for  Glasgow 
by  Mr.  Bateman  ;  and  the  same  skilful  engineer 
has  furnished  Manchester,  at  an  expense  of  more  than  a 
million  sterling,  with  an  almost  equally  pure  supply  stored 
from  the  rainfall  on  the  ridge  which  feeds  the  Irwell 
and  the  Mersey.  The  natural  reservoir  of  Loch 
Katrine  discharges  itself  into  the  mains  of  Glasgow 
with  a  merely  nominal  admixture  of  two  or  three 
grains  of  solid  matter  in  a  gallon  ;  and  sanitary 
enthusiasts  at  Birmingham  and  elsewhere  are  in 
the  habit  of  expatiating  on  the  advantages  which 
London  would  derive  if  an  equally  pure  supply  were 
provided  from  the  Northern  lakes,  or  from  the  upper 
waters  of  the  Dee  or  the  Wye.  It  unluckily  happens  that 
the  death  rate  in  London  is  comparatively  low,  and  that  in 
Glasgow  and  Manchester  it  is  extraordinarily  high.  When 
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the  objection  is  raised,  the  water  fanatics  reply,  with  good 
reason,  that  there  are  many  other  causes  besides  the 
quality  of  water  which  affedt  health  and  life  ;  but  they 
forget  that  they  have  tnemselves  undertaken  to  prove  the 
connedtion  between  solid  matter  in  water  and  disease. 
Sanitary  pursuits  produce  a  kind  of  intoxication  which 
raises  the  intelledl  of  a  genuine  theorist  above  the  vulgar 
rules  of  induction.  If  an  epidemic  breaks  out  in  London, 
the  evil  is  at  once  attributed  to  the  water,  while  it  is 
assumed  that  Manchester  and  Glasgow  would  be  even 
more  unhealthy  than  at  present  but  for  the  purity  of  their 
supply. — Saturday  Review. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


([Tnder  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  arc  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  tho  “Chemical  News.") 


Bulletin  de  la  Socitte  d'Encouragement. 

May,  1868. 

H.  Bouilhet,  “  Report  on  J.  Feuquiere’s  Processes  for  the  Electro- 
Deposition  of  Iron  and  Tin.”  Balard,  “  On  E.  Carre’s  new  Sulphate 
of  Copper  Battery.”  “  On  E.  Carre’s  new  Regulator  for  the  Electric 
Light.” 

June,  1868. 

Moll,  “  Report  on  De  Lagarde’s  Work  on  the  Utilisation  of  certain 
Products  as  Manure.”  Chevallier,  11  On  the  Explosive  Properties  of 
Mittenzwey’s  ‘Artificial  Saffron’.”  De  Luynes,  “  On  Dubrunfaut’s 
Method  of  Separating  Salts  from  Molasses  and  Saccharine  Solutions.” 
Dumas,  “  On  the  same  Subject.”  “  On  Hellriegel’s  Experiments  on 
the  Fertilising  Properties  of  Manures  containing  a  varying  Quantity 
of  Phosphates,  Nitric  Acid,  and  Potash.”  "  On  Klein’s  Method  of 
Depositing  Iron  by  Voltaic  Eledtricity.” 

July,  1868. 

Payen,  ‘‘On  Champonnois’  new  Method  of  Extradting  Sugar.” 
F.  P.  Le  Roux,  “  Experiments  on  the  Production  of  the  Eledtric 
Light.” 

Dingler’s  Polytcchnischcs  Journal. 

August,  1868. 

“  On  the  Extraction  of  Silver  from  Lead  by  means  of  Zinc  in  the 
Upper  Hartz.”  II.  Gruneberg,  “  On  the  Extraction  of  Sulphate  of 
Magnesia  from  the  Impure  Rocksalt  of  Stassfurt.”  E.  F.  Anthon, 
"Contributions  to  the  Knowledge  of  the  Manufacture  of  Sugar: — 
6.  An  Instructive  Example  of  Diffusion.  8.  On  the  Errors  in  the 
present  Methods  of  Expressing  the  Results  of  an  Analysis  of  Saccha¬ 
rine  Products.  9.  On  the  Specific  Gravity  of  a  Saturated  Solution  of 
Sugar  at  140  R.  10.  An  Attempt  to  Devise  a  Process  for  Refining  Raw 
Sugar  without  the  Aid  of  Heat  or  Chemicals.  11.  On  the  Formation 
of  Oxalate  of  Lime  during  the  Manufacture  of  Beet-root  Sugar." 
A.  Spirk,  “  On  Extract  of  Madder,  and  on  the  Use  of  the  same  in 
Printing  Fabrics."  "  On  the  Preparation  of  Aniline  Black  for  Printing 
Fabrics." 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2923.  H.  J.  B.  Kendall,  Great  Winchester  Street,  London,  "  A  new 
or  improved  preservative  paint  or  composition  for  protecting  ships’ 
bottoms,  preserving  submarine  wood  work,  and  other  useful  purposes.” 
— A  communication  from  W.  F.  Babcock,  San  Francisco,  California, 
U.S.A. — Petition  recorded  September  23,  1868. 

2940.  J.  Baggs,  High  Holborn,  Middlesex,  “  Improvements  in 
making  white  lead,  and  in  the  means  and  appliances  for  performing 
the  same." — September  25,  1868. 

2962.  G.  F.  Morant,  Frenchay,  Gloucestershire,  “  Improvements 
in  the  manufacture  of  artificial  fuel." — September  26,  1868. 

2968.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  Im¬ 
provements  in  converting  cast-iron  into  wrought-iron,  and  in  uniting 
oxides  and  fluxes  with  molten  cast  iron.” — A  communication  from  T. 
S.  Blair,  Pittsburg,  Penn.,  U.S.A. — September  28,  1868. 

2996.  W.  E.  Newton,  Chancery  Lane,  "  Improvements  in  treating 
metals  for  the  purpose  of  separating  from  them  various  impurities  or 
foreign  substances." — A  communication  from  N.  Cutter,  Cincinnati, 
Ohio,  U.S.A. 


2998.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  "  Improve¬ 
ments  in  the  manufacture  of  white  lead,  and  the  production  of  carbonic 
acid  gas  for  the  said  manufacture  and  for  other  useful  purposes.” — A 
communication  from  H.  Hannen,  B.  F.  Pine,  and  T.  Woods,  Phila¬ 
delphia,  Penn.,  U.S.A. 

3004.  A.  T.  Becks,  Birmingham,  and  G.  Johnson,  Aston,  near 
Birmingham,  “  Improvements  in  the  manufacture  of  rouge  and 
polishing  powders.” — September  30,  1868. 

3006.  H.  Hicrhton,  M.A.,  Brighton,  Sussex,  "  Improvements  in  the 
manufacture  of  artificial  stone  and  slate,  and  in  colouring  and  pre¬ 
serving  the  same,  part  of  which  are  also  applicable  to  the  preservation 
of  walls  and  other  surfaces.” 

3016.  W.  E.  Newton,  Chancery  Lane,  "An  improved  process  for 
decorticating  grain.” — A  communication  from  E.  Weiss,  Rue  St. 
Sebastien,  Paris. — October  1,  1868. 

3026.  C.  E.  Brooman,  Fleet  Street,  London,  “  Improvements  in  the 
treatment  of  fatty  matters  in  order  to  harden  them  and  apply  them  to 
the  manufacture  of  candles,  soap,  and  other  uses.” — A  communication 
from  M.  Paraf-Javal  and  E.  Paraf-J-aAal,  Thann,  France. 

3034.  E.  A.  Cowper,  Great  George  Street,  Westminster,  “  Improve¬ 
ments  in  the  manufacture  of  iron  and  steel,  and  in  the  apparatus  and 
materials  used  for  that  purpose.” — October  3,  1868. 

3050.  J.  G.  Willans,  St.  Stephen’s  Crescent,  Middlesex,  “  Improve¬ 
ments  in  the  manufacture  of  iron  and  steel.”— October  6,  1868. 

3119.  N.  Smith,  Glasgow,  N.B.,  “Improvements  in  treating  and 
utilising  waste  acid  liquors.” — October  12,  1868. 

NOTICES  TO  PROCEED. 

1922.  J.  Gray  and  R.  Weir,  Glasgow,  N.B.,  “  Improvements  in 
treating  ores  and  in  refining  crude  metals,  in  order  to  obtain  steel, 
copper,  tin,  and  lead,  and  in  apparatus  therefor.” — Petition  recorded 
June  12,  1868. 

1932.  C.  Humfrey,  Southwark,  Surrey,  “  Improvement  in  the 
preparation  of  a  flexible  compound  applicable  to  waterproofing  and 
other  purposes.” — June  13,  1868. 

2129.  J.  B.  Brown,  Walker,  Northumberland,  “  Improvements  in 
furnaces  for  calcining  ores  and  other  mineral  substances.” — July  3, 
1868. 

2356.  F.  Lambe,  A.  C.  Sterry,  Rotherhithe,  Surrey,  and  J.  Fordred, 
Blackheath,  Kent,  “  Improvements  in  treating  animal  and  vegetable 
oils,  fats,  fatty  acids,  wax,  resins,  essential  oils,  balsams,  and  the 
solid  and  liquid  hydrocarbons.” — July  27, 1868. 


NOTES  AND  QUERIES. 


Cashew  Nut. — Can  any  of  your  readers  tell  me  the  composition  of 
the  volatile  oil,  and  of  the  acrid  principle  in  cashew  or  monkey  nuts  ? 
—A.  L. 

Phthalic  Acid. — Will  anyone  be  kind  enough  to  tell  me  by  what 
method  crude  naphthalin  can  be  converted  into  phthalic  acid,  and  the 
proportions  of  ingredients  ?  I  know  there  is  a  process,  but  I  don’t 
know  what  it  is. — Naphthalin. 

Will  the  Sun  put  a  Fire  Out  ? — I  am  told  by  many  persons,  whose 
powers  of  observations  are  trustworthy  enough,  that  the  direct  rays  of 
the  sun  will  check  the  flame  of  a  burning  fire,  and  even  put  it  out 
altogether.  I  have  never  noticed  the  fact  myself,  but  I  find  it  is  quite 
generally  believed  to  be  well  founded.  Has  it  ever  come  under 
scientific  observation,  and,  if  so,  what  is  the  cause  assigned  for  this 
remarkable  action  ? — G.  L. 

[The  appearance  is  due  to  an  optical  illusion  caused  by  the  great 
flood  of  light  shining  on  the  coals  and  ash,  and  overpowering  the  feeble 
light  of  the  flame  and  red-hot  coals. — Ed.  C.N.] 


TO  CORRESPONDENTS. 


D.  M.  W. — 1.  We  are  not  aware  that  solutions  to  the  question  have 
been  published.  2.  The  author  named  has  not  written  a  book  on 
"  Practical  Chemistry.”  See  Professor  Bloxam’s  “  Chemistry.” 

J.  C.  Lee. — We  are  much  obliged  for  the  communication,  and  will 
take  notice  of  the  subject  next  week. 

J.  T. — Declined,  with  thanks. 

W.  Simpkin. — The  best  lubricator  you  can  employ  is  a  mixture  of 
plumbago  and  tallow. 

M.  M.  S. — Soak  the  sections  of  bone  in  caustic  potash  ;  this  will 
remove  the  organic  matter.  Then  well  wash,  and  mount  in  Canada 
balsam. 

Communications  have  been  received  from  F.  A.  Favel;  Marshall 
Hall ;  D.  M.  Edwards  ;  W.  W.  Smyth  (with  enclosure) ;  J.  C.  Lee  ; 
A.  Liversidge  ;  B.  Sulman  ;  A.  E.  Schmersahland  Co. ;  C.  Guichenet ; 
Dr.  Rdhrig  ;  H.  H.  Watson;  Dr.  Muspratt,  (with  enclosure);  Dr. 
Odling,  F.R.S. ;  Dr.  R.  Angus  Smith,  F.R.S. ;  J.  C.  Brown  ;  and  Dr. 
R.  Oxland. 

BOOKS  RECEIVED. 

Notes  on  Metals,  being  a  Second  Series  of  Notes  for  the  Lecture  Room. 

By  Thomas  Wood,  Ph.D.,  F.C.S.  London  :  Longmans. 

An  Introductory  Address  Delivered  at  the  Westminster  Hospital.  By 
Francis  Mason,  F.R.C.S.  London:  John  Churchill  and  Sons. 
Chemistry  for  Students.  By  Alexander  W.  Williamson,  F.R.S. , 
F.C.S. ,  &c.  New  Edition.  London:  Macmillan. 

The  World  of  Wonders.  Part  I.  London  :  Cassell,  Petter  and 
Galpin. 
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CHEMICAL  LABORATORIES  OR  WORKSHOPS. 


Liebig  used  to  say  that  when  he  went  to  Giessen,  he  was 
put  into  a  place  like  a  gardener’s  tool  house,  and  in  that 
he  was  expected  to  make  discoveries  and  prepare  his 
ledure  experiments.  His  influence  was  sufficient  to  pro¬ 
cure  a  pleasant  house,  with  a  laboratory  below  and  with 
several  apartments ;  but  his  fame  grew  until  that  labora¬ 
tory  became  small  and  trifling,  and  a  mere  place  for  rough 
work  attached  to  that  large  and  famous  one  which,  like  him¬ 
self,  attracted  so  many  of  all  countries,  and  which  especially 
brought  him  into  connedion  with  England  and  English¬ 
men.  Now  the  fine  new  laboratory  is  small,  whilst  not 
many  miles  away  one  has  arisen  so  far  unlike  a  mere  tool 
house  that  the  Grand  Duke  himself  might  rejoice  in  the 
libraries,  sitting  rooms,  halls,  passages,  and  general  asped 
of  the  place,  if  he  could  not  enjoy  working  in  the  bright 
and  commodious  student’s  apartments. 

We  all  recognise  that  the  world  is  moving  fast,  but 
whilst  we  do  so  generally  some  movements  are  taking 
place  with  such  rapidity  that  we  cannot  observe  until  the 
work  done  has  surpassed  our  hopes  and  sometimes  our 
understanding.  The  God  who  made  creation  is  explaining 
his  works,  and  man  who  is  made  in  his  image  is  imitating 
the  work  of  creation.  We  have  lived  without  the 
knowledge  of  creation,  and  so  far  also  of  the  Creator  ;  but 
as  this  power  becomes  revealed  to  us  in  science,  it  begins 
both  to  delight  and  to  awe  us  in  regions  which  before  seemed 
dark  and  empty.  Scenery  on  the  surface  of  the  earth  has 
long  pleased  us  ;  as  we  go  down  we  find  new  strata  of 
delight.  The  influence  of  science  on  man’s  mind  will 
increase,  and  we  can  only  suppose  that  it  will  move 
forward  as  steadily  and  constantly  as  the  earth  itself. 
Already  some  men  are  so  astonished  at  the  magnitude  of 
some  of  the  parts  that  they  believe  that  nothing  else  can  be 
in  existence,  and  so  they  have  bowed  down.  They  do 
right  to  worship  the  highest  that  they  know,  as  a  dog 
worships  his  master,  even  if  he  be  hut  a  beggar  and  a  thief. 

We  may  like  or  dislike  the  movement,  although  both 
feelings  will  be  spent  in  vain.  The  knowledge  of  natural 
laws  will  enter  into  our  minds  so  thoroughly,  that  private, 
social,  and  political  life  will  be  equally  penetrated  ;  but 
every  one  likely  to  read  this  knows  it  perfectly  well,  and 
why  should  it  be  repeated  ?  Are  even  journals  of  science 
to  tell  us  old  tales  instead  of  discoveries,  and  stultify  their 
own  prophesies  regarding  the  progress  of  truth  by  telling 
us  only  the  popular  notions  of  the  time  ?  We  would  answer 
to  the  first  part,  “Yes  ;  Wefear  they  must  do  so.”  Although 
science  will  have  much  to  do  so  in  ruling  the  world,  it  is 
by  no  means  certain  that  we,  as  individuals  or  as  a 
nation,  shall  have  its  full  benefit.  In  all  great  revolu¬ 
tions  there  are  the  conquerors  and  the  conquered ;  the 
balloon  moves  calmly  even  in  a  storm.  We  had  last 
year  a  great  congress  to  discuss  technical  education.  It 
was  a  rough  attempt  to  grasp  at  science  for  mercantile 
purposes,  and  the  movement  has  calmed  down.  The 
result  is  no  trifle,  but  it  is  not  all  that  was  anticipated. 
Mechanics  have  shown  themselves  most  prominent,  and 
neither  the  Government  nor  private  men  have  done  for 
any  branch  of  science  what  Whitworth  has  done  for 
mechanicians.  It  is  well  to  do  one  work  at  a  time.  He 
seldom  does  good  who  expends  his  efforts  on  the  human 
race  generally.  Let  us  take  a  smaller  range  and  try  to 
do  something  in  relation  to  the  science  and  the  scientific 
men  that  interest  us  most. 

When  Liebig  was  emerging  from  his  garden  tool-house 
there  were  no  laboratories  for  students  in  London,  and 
none  in  Oxford  or  Cambridge,  although  there  were 


eminent  chemists.  Before  the  new  Giessen  laboratory  was 
made  Graham  had  made  the  Andersonian  Institution  in 
Glasgow  more  famous  than  it  had  ever  been,  and  produced 
a  school,  perhaps  the  earliest  issue  of  a  number  of  trained 
chemists  from  one  place  at  least  in  Britain.  As  the  flow 
of  thought  was  towards  organic  chemistry,  and  necessarily 
so,  the  new  laboratory  at  Giessen  took  the  lead,  although 
the  then  new  London  colleges  had  both  laboratories  for 
the  professors,  and  the  Birkbeck  rose  to  assist  them. 

When  Liebig  got  his  new  work-rooms,  he  was  not  slow 
to  seek  the  same  advantage  for  others,  and  he  laboured 
hard  to  induce  the  Prussian  Government  to  provide  ac¬ 
commodation  for  Rose  ;  but  that  Government  would  not 
listen,  and  England  was  more  easily  persuaded.  We  not 
only  took  his  plan  for  a  laboratory,  but  we  took  the 
teacher  he  sent,  and  if  not  to  our  own  fame  at  least  to 
our  own  advantage.  Hofmann  has  made  his  most  famous 
discoveries  among  us.  The  School  of  Mines  had  a  very 
limited  idea  of  its  duties  as  regards  chemistry  when  it 
gave  only  a  corner  for  its  exercise,  and  Manchester  took 
the  next  most  promising  step  amongst  us  by  building  the 
laboratory  of  Owen’s  College.  But  Germany  still  kept 
ahead,  and  Bunsen  and  Wohler,  at  Heidelberg  and 
Gottingen  obtained  buildings  beautiful  and  commodious, 
and  quite  according  to  their  own  mind.  Since  then 
Oxford  and  Cambridge  have  come  into  the  field. 

Germany  reviewed  this  advance,  was  dissatisfied  with 
the  constant  slight  increase,  and  there  rose  in  her  the 
spirit  that  had  built  her  great  and  numerous  universities, 
and  filled  her  towns  and  even  villages  with  public  build¬ 
ings.  There  every  officer  and  office  has  such  abundance 
of  house  room  that  we  wonder  much  why  with  our  wealth 
we  should  be  for  ever  cramped. 

Prussia  began  with  two  great  buildings  in  Berlin  and 
Bonn  about  three  years  ago,  whilst  Leipzic  began  later, 
but  is  finishing  hers  at  the  same  time. 

How  shall  we  describe  that  of  Berlin  ?  Let  us  take 
Jermyn  Street  School  of  Mines,  and  multiply  it  by  from 
two  to  three,  and  probably  the  total  space  occupied  by  the 
new  laboratory  will  be  found.  And  yet  the  laboratory  in 
Jermyn  Street  is  only  a  small  room  in  a  corner.  The 
idea  is  destroyed  that  a  cellar  or  any  hole  may  do  for  a 
laboratory.  This  is  a  mansion  of  a  noble  kind — a  palace. 
The  idea  is  destroyed  that  the  more  menial  the  work 
which  a  student  performs  the  greater  his  success.  Every 
help  is  given  and  he  is  left  to  do  that  only  which  cannot 
be  done  by  less  educated  persons.  It  is  said  in  Germany 
that  Hofmann  has  injured  the  student  by  offering  him  too 
many  facilities  in  his  work,  and  that  when  he  goes  to 
manufactories  in  the  country  he  is  frequently  in  difficulties. 
True,  when  the  student  leaves  the  university  with  its  fine 
libraries  and  its  learned  professors,  he  is  thrown  on  his 
own  resources,  and  unless  he  is  soundly  taught  and  of 
sound  mind  he  will  not  keep  his  position ;  but  for  a 
chemist  to  make  his  own  apparatus  was  never  possible, 
and  he  is  every  day  becoming  more  dependent  on  the 
mechanical  art.  No  chemist  makes  his  own  balance, 
although  he  ought  to  understand  it,  and  much  less  should 
he  lose  time  by  the  detested  process  of  making  sul¬ 
phuretted  hydrogen  if  he  can  get  it  done  for  him.  If  it  is 
merely  to  learn  let  him  learn  ;  but  one  may  as  well  ask 
him  to  dig  his  own  coals  out  of  the  pit  or  at  least  bring 
them  from  the  cellar.  There  was  a  time  when  chemistry 
was  begun  by  rubbing  and  hammering  in  a  heavy  mortar, 
and  this  continued  until  the  next  unfortunate  apprentice 
came  ;  we  have  heard  of  this  experience  from  one  of  the 
most  eminent.  As  we  rise  so  does  the  stage  of  menial 
work  rise,  and  we  begin  where  our  forefathers  ended.  We 
may  be  glad  as  well  as  the  student  when  he  can  turn  on 
his  sulphuretted  hydrogen  by  a  tap,  and  when  he  can  even 
do  the  same  with  oxygen  and  hydrogen,  and  when  he  is 
saved  the  trouble  of  an  air  pump  and  can  turn  on  a 
vacuum  like  steam.  Chemists  have  certainly  lived  in 
unwholesome  atmospheres.  We  are  glad  to  see  the 
rooms  enlarged,  and  the  passages  wide  and  lofty,  so  that 
■  they  may  serve  as  places  to  walk  in  if  any  accident  should 
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for  a  while  render  the  air  impure,  and  we  can  be  no  less 
glad  to  see  the  covered  spaces  with  open  sides,  which  are 
beautifully  fitted  for  work  that  cannot  well  be  done  in  a 
fully  closed  room.  It  is  interesting  to  see  the  room  for 
specffrum  analysis  making  a  new  feature  in  a  laboratory; 
but  one  is  tempted  to  think  that  even  the  great  new 
buildings  make  this  department  too  small,  We  may  live 
to  see  that  little  room  much  expanded  ;  we  may  learn 
also  to  look  on  our  present  mode  of  filtering  as  so  slow  as 
to  be  quite  unendurable  and  the  use  of  pressure  quite 
indispensable.  Hofmann’s  laboratory  is  a  fine  public 
ornament  to  a  street;  the  buildings  touch  it  on  both 
sides.  Kekule’s  stands  alone  like  a  separate  college, 
handsome  where  most  things  are  beautiful.  One  wonders 
if  those  great  halls  and  magnificent  passages  and  stairs 
will  ever  see  such  discoveries  as  the  little  holes  out  of 
which  the  directors  have  got  their  first  fame;  but  on 
second  thoughts,  it  appears  a  poor  remnant  of  an 
alchemistic  prejudice  which  comdemns  a  chemist  to  a 
building  less  beautiful  than  those  which  have  been  given 
to  literary  men  in  libraries  and  universities,  on  which  the 
skill  of  architects  has  been  lavishly  spent.  We  must 
remember  that  although  these  buildings  appear  grand  to 
us,  there  are  young  men  entering  them  this  very  quarter 
to  whom  they  will  soon  appear  as  the  veriest  common 
place,  and  these  very  young  men  will  begin  on  the  1st  of 
November  to  stand  on  the  shoulders  of  all  their  prede¬ 
cessors.  The}''  will  not  all  fall,  and  when  they  seek  for 
advance  it  will  be  with  very  lofty  heads  with  a  long  vision 
and  with  a  fine  step  rendered  elastic  by  numerous 
mechanical  aids. 

We  remember  organic  analyses  done  by  charcoal 
furnaces  in  an  unventilated  room,  which  soon  became  so 
poisoned  that  the  operator  fell  senseless  to  the  ground 
and  was  only  slowly  restored.  It  is  pleasant  to  see  the 
preparations  everywhere  made  for  working  on  clean 
benches,  where  not  only  no  dust  of  charcoal  is  found, 
but  even  the  gas  combustion  products  are  carefully 
removed.  The  laboratory  at  Leipzic,  under  Kolbe,  has 
not  quite  the  majestic  appearance  of  those  in  Berlin  and 
Bonn  ;  but  comparisons  ought  not  to  be  made  of  this 
kind,  and  when  we  look  at  essentials  and  comfort,  it  is 
by  no  means  behind,  and  even  accommodates  more 
students,  viz.,  100  as  workers.  Happy  must  they  be  in 
working,  one  would  think,  who  remembers  the  weary  time 
spent  over  filters  before  the  present  quick  filter  paper 
was  known,  whilst  they  have  Bunsen’s  air  pressure 
method  driving  their  work  on  with  a  speed  which  will 
enable  these  youngsters  to  do  in  a  day  that  which  we  in 
our  student  times,  with  scarcely  pervious  paper,  could 
with  difficulty  have  done  in  a  week. 

This  is  written  from  the  outer  point  of  view  only;  if  we 
seek  to  examine  the  newer  mode  of  making  leCture  ex¬ 
periments,  we  should  be  led  into  long  letters  and  contrasts, 
so  they  shall  be  left  with  this  remark  that  the  problem 
seems  gradually  solving ;  How  shall  we  find  time  to 
learn  so  much  when  knowledge  increases  so  fast  ?  The 
laws  of  nature  which  long  thought  only  could  make 
familiar  to  us  become  simplified  by  being  put  into 
operation  before  our  eyes,  and  the  chemist  learns  more 
rapidly  the  complicated  system  of  to-day  than  he  did  the 
few  faCts  and  principles  of  the  previous  century. 

The  laboratories  of  Berlin,  Leipzic,  and  Bonn  begin  in 
a  few  days. 

We  are  building  one, — namely,  in  Glasgow ;  it  is 
attached  to  the  new  university.  We  have  heard  little  of 
it.  It  is  to  be  hoped  that  it  is  at  least  twice  as  large  as 
any  reasonable  person  could  wish  for  present  use,  as,  if 
otherwise,  it  will  soon  become  offensive  and  another  will 
be  wanted.  It  is  to  be  hoped  that  it  will  be  so  large  that 
every  student  will  not  be  a  nuisance  to  his  neighbour 
whilst  his  own  freedom  is  diminished,— that  he  will  be  able 
to  work  without  restraint,  and  less  incommoded  than 
a  prisoner  in  his  cell. 

We  are  told  of  another — and  that  a  fine  one — building 
at  Kensington,  and  it  is  to  be  hoped  that  public  rumour 


is  not  correct,  but  that  it  is  built  under  the  care  of  an 
eminent  chemist,  and  that  it  will  be  in  all  things  worthy 
to  stand  comparison  with,  if  not  to  surpass,  those  that 
have  risen  in  Prussia. 

We  hear  also  of  a  desire  to  build  a  new  one  in  Man¬ 
chester,  but  it  is  said  that  it  cannot  afford  the  money.  Is 
it  less  wealthy  than  the  town  of  Leipsic,  which  pays  for 
the  new  institution  there,  or  is  it  less  dependent  on 
manufactures  ? 

We  do  not  venture  at  present  on  a  history  of  laboratories 
in  England  ;  perhaps  even  our  slight  allusions  may  be 
wanting  in  chronological  exactness  ;  we  mean  only  to 
bring  to  mind  the  comparative  slow  increasing  of  the  im¬ 
portance  of  chemistry  in  the  eyes  of  public  bodies.  There 
have  been  long  a.  few  small  laboratories  in  and  out  of 
London  for  volunteers.  It  would  be  interesting  to  receive 
communications  concerning  them,  speaking  of  a  time 
before  the  rise  of  the  London  University. 


ON  THE  ANALYSIS  OF  A 
GREEN  FIBROUS  MINERAL  FROM  CATHKIN.* 
By  J.  WALLACE  YOUNG. 


The  nfineral  of  which  I  now  give  the  analysis  seems  to 
have  been  derived  from  the  decomposition  or  alteration 
of  hornblende.  It  is  frequently  found  in  the  trappean 
districts  around  Glasgow,  generally  mixed  up  with  more 
or  less  carbonate  of  lime. 

Colour,  blackish  green  ;  structure,  fibrous  ;  of  about  the 
hardness  of  talc.  The  powdered  mineral  feels  greasy 
when  rubbed  between  the  fingers.  Gives  off  water  when 
heated.  B.B.  becomes  first  whitish,  and  then  fuses  on 
the  edges  to  a  black  glass.  Easily  decomposed  by  hydro¬ 
chloric  acid.  The  following  is  its  composition,  No.  1  is 
the  whole  mineral,  and  No.  2  after  deducting  the  carbonate 
of  lime. 

Dried  at  ioo°  C. 


1. 

II. 

Silicic  Acid . 

31-95 

33-38 

Alumina  . 

15-40 

l6-io 

Ferrous  Oxide 

21-10 

22-04 

Magnesia  . 

20-95 

21-90 

Water  (by  difference) 

6-30 

6.58 

Carbonate  of  Lime  . . 

4-30 

— 

100-00 
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NOTES  ON 

LEMON-JUICE  AND  ITS  DECOMPOSITION,  f 
By  W.  W.  STODDART,  F.G.S. 


Pereira  gives  an  analysis  of  lemon-juice  by  Proust, 
showing  that  it  contained  177  per  cent  of  citric  acid,  or 
about  10  grains  per  ounce.  The  specific  gravity  is  not 
mentioned.  It  is  surprising  that  the  statement  should 
have  been  introduced  into  the  last  edition  of  that  work. 

In  our  excellent  “  British  Pharmacopoeia,”  freshly 
pressed  lemon-juice  is  said  to  have  an  average  specific 
gravity  of  1-039,  and  an  average  quantity  of  32-5  grains 
of  citric  acid  per  ounce.  These  two  do  not  agree;  the 
specific  gravity  is  too  great  for  the  acid. 

In  Muspratt’s  “Dictionary,’’  juice  containing  7  per  cent 
or  3 1 -5  grains  per  ounce,  is  termed  very  superior. 

In  Mr.  Watts’s  splendid  work,  47  per  cent,  or  2o£ 
grains  per  ounce,  is  quoted  as  the  amount. 

Muspratt  says  that  lemons  at  an  earlier  part  of  the 
season  are  more  acid,  and  as  the  season  advances  the 
water  is  a  percentage  or  two  higher. 

*  Transactions  of  the  Geological  Society,  Glasgow. 

•f  Read  at  the  Norwich  Meeting  of  the  British  Pharmaceutical- 
Conference.  .  . 
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All  these  statements  are  so  greatly  at  variance  with  the 
results  I  have  found,  that  I  am  induced  to  bring  the 
subject  before  the  Conference. 

The  Board  of  Trade  have  fixed  very  liberally  for  the 
vendors  the  specific  gravity  of  1*030  as  the  standard,  and 
30  grains  per  ounce  as  the  least  quantity  of  acid. 

On  February  25th  of  this  year  I  bought  a  lot  of  lemons 
from  six  different  shops,  and  after  mixing  them  I  pressed 
eight,  which  gave  7  ounces  of  juice,  having  a  specific 
gravity  of  from  1*040  to  1*046,  and  yielding  40^46  grains 
per  ounce,  or  g*6  per  cent  of  citric  acid. 

The  specific  gravity  was  taken  by  one  of  Griffin’s  hydro¬ 
meters,  as  ordered  by  the  Board. 

The  remainder  of  the  lemons  were  put  aside  till  the  end 
of  May,  and  again  examined.  The  result  showed  that  as 
the  lemons  were  kept,  and  the  summer  advanced,  the 
quantity  of  acid  decreased  (at  first  slowly,  but  at  length 
very  rapidly)  but  the  specific  gravity  only  suffered  com¬ 
paratively  slight  diminution;  the  quantity  of  the  juice 
also  remained  the  same,  for  eight  lemons  yielded  7  ounces 
in  May  as  in  February. 

On  examining  the  remaining  fruit  in  July  the  curious 
faff  was  ascertained,  that  although  the  specific  gravity 
was  1*027,  yet  there  was  not  a  particle  of  citric  acid. 
Analysis  showed  that  it  had  all  split  up  into  glucose  and 
carbonic  acid. 

Since  this,  the  nitrogenous  matter  in  the  juice  has 
again  set  the  whole  into  fermentation.  The  glucose  has 
produced  alcohol,  and  the  alcohol  acetic  acid,  thus  : — 
Glucose.  Alcohol. 

C12H24O12  —  4(^21^50)  4-4^02. 

Then,  after  passing  through  the  intermediate  stage  of 
aldehyd, 

Alcohol.  Acetic  Acid. 

4(C2H60)  -f-  So  —  4(C2H402)  4^20* 

On  examining  a  vessel  containing  a  large  quantity  of 
lemon-juice,  the  peculiar  earthy  smell  of  carbonic  acid  is 
distinctly  perceptible.  For  a  clearer  proof,  a  quantity 
juice  was  put  into  a  bottle  which  was  connected  by  a 
glass  tube  with  lime  water,  beneath  which  the  glass  tube 
dipped  ;  all  was  hermetically  sealed  and  laid  aside,  when 
the  deposition  of  carbonate  of  calcium  became  sufficiently 
evident. 

The  decomposition  would  be  explained  thus  : — 

Citric  Acid.  Glucose.  Carbonic  Acid. 

3(C6Hs07)  +  3°  =  C12H24O12  +  6CO2. 

This  change  is  of  course  one  example  among  many  of 
the  chemical  transformations  which  take  place  in  the 
maturation  of  fruits,  and  a  striking  one  it  is. 

Freshly  expressed  lemon-ju'ice  is  a  thin,  milky,  slightly 
yellowish  liquid,  having  a  specific  gravity  from  1*040  to 
1*045,  and  containing  from  39  to  46  grains  of  citric  acid 
per  ounce.  Should  either  of  these  be  less,  the  lemons 
must  have  been  kept  too  long  or  gathered  too  late  in  the 
season. 

Liquor  potasste  turns  the  juice  a  peculiar  dark  colour, 
well  know*n  to  those  accustomed  to  a  diabetic  examinations. 

When  freshly  pressed  the  smell  is  aromatic,  but  when 
kept  for  a  few  days  acquires  the  mouldy  flavour  which 
the  commercial  juice  usually  possesses.  Trommer’s. 
and  Fehling’s  tests  give  a  decided  indication  of  glucose. 

With  polarised  light  the  ray  is  turned  to  the  right. 
Acetate  of  lead  gives  a  muddy  white  precipitate  (gum- 
mate  of  lead). 

Chloride  of  barium,  nitrate  or  acetate  of  potassium,  or 
chloride  of  calcium  should  give  no  precipitate,  indicating 
the  absence  of  sulphuric,  tartaric,  or  oxalic  acids.  The 
aroma  of  the  pure  juice  is  very  peculiar,  and  differs  as 
much  from  any  artificial  compound  as  rose-water  distilled 
from  the  petals  does  from  that  made  with  otto. 

The  juice  from  limes  is  not  so  acid  as  that  from  lemons. 
Through  the  kindness  of  a  friend  I  obtained  a  dozen 
limes  from  Glasgow  ;  from  these  I  obtained  5^  ounces 
of  juice.  This  was  very  much  more  aromatic  and  more 
delicate  in  its  flavour  than  lemon-juice.  Its  specific 
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gravity  was  1*037,  anc^  contained  32*22  grains  per  ounce. 

It  was,  therefore,  not  so  strong  as  lemon-juice. 

Messrs.  Southall,  of  Birmingham,  furnished  a  sample 
as  coming  from  the  Olveston  plantation  in  Montserrat, 
which  had  a  deep  yellowish  brown  colour ;  this,  I 
presume,  was  given  artificially,  as  that  pressed  by  myself 
from  the  fruit  was  nearly  colourless. 

A  singular  faff  was  communicated  to  me  by  D.  Davis, 
Esq.,  Medical  Inspeffor  for  Bristol,  which  was  (at  any 
rate  to  me)  quite  new.  Of  course,  all  chemists  are  aware 
that  w’hen  citric  acid  is  fused  with  potassa  it  is  decom¬ 
posed  into  oxalic  and  acetic  acids,  thus: — 

Citric  Acid,  Oxalic  Acid.  Acetic  Acid. 

CgH807  -j-  H20  =  G2H2O4  +  C2H4O2. 

But  when  liquor  potassse  is  mixed  with  common  lemon- 
juice  in  the  cold,  oxalic  acid  may  be  deteffed  in  a  few 
days. 

When  lemon-juice  is  carefully  evaporated  it  yields  a 
rich  brown  extract,  which  is  very  peculiar  both  in  smell, 
taste,  and  appearance,  so  much  so  that  any  one  accustomed 
to  make  these  experiments  can  in  one  moment  tell  whether 
or  not  it  is  a  genuine  juice. 

An  ounce  of  lemon-juice  will  average  27  grains  of  dry 
extraff  per  ounce.  After  a  certain  point  the  extraff 
becomes  carbonised,  having  a  rich  brown  colour  and 
pleasant  smell.  This  is  owing  to  its  partial  decomposition 
into  acetone,  carbon,  carbonic  acid,  carbonic  oxide,  and 
aconitic  or  pyrocitric  acid. 

Citric  Acid.  Acetone.  Aconitic  Acid. 

2(C6H807)  =  C3H60  +  2CO2  +  CO  +  C6H606  +  2H2O. 

It  seems  quite  impossible  to  evaporate  the  juice  to 
dryness  without  decomposition. 

During  the  first  six  months  of  the  present  year  a  great 
number  of  samples  of  commercial  juice  were  examined  ; 
some  were  plainly  artificial,  a  few  contained  sulphuric 
acid,  but  most  of  them  were  merely  diluted  with  water. 
The  greater  number  of  those  obtained  from  the  retail  shops 
were  artificial,  and  in  no  single  instance  stronger  than 
twenty-four  grains  per  ounce. 

The  juice  keeps  its  strength  better  separated  from  the 
fruit  than  in  it.  A  good  sample  may  be  kept  for  years 
without  sensible  diminution  of  its  acid,  especially  if 
fortified  with  spirit. 

The  cell-struffure  of  the  fruit  seems  to  be  the  chief 
source  of  the  fermentative  matter,  especially  that  part  of 
the  mesocarp  that  forms  what  is  commonly  called  the 
w*hite  of  the  rind. 

The  ingredient  in  the  juice,  which  is  the  therapeutic 
agent,  seems  to  be  a  matter  of  dispute  among  medical 
men.  Those  who  advocate  Dr.  Garrod’s  views — that  it 
resides  in  the  potash — must  have  a  homoeopathic  idea, 
of  its  value,  and  plenty  of  faith. 

The  analysis  of  many  specimens  of  ash  show  only 
3-ioth  grain  of  potash  per  ounce.  Others,  with  Dr. 
Tanner,  and  I  think  with  more  reason,  rely  on  the  citric 
acid  as  the  chief  means  for  curing  scurvy. 

The  molecules  of  citric  acid  are  very  remarkable  for 
their  tendency  to  change,  especially  when  sugar  or  gum 
is  present.  As  remarked  before  with  regard  to  lemon- 
juice,  so  a  solution  of  crystallised  citric  acid  cannot  be 
evaporated  to  dryness  without  decomposition,  even  with 
a  very  gentle  heat. 

Like  all  seaport  towns,  a  great  many  cases  of  scurvy 
are  present  in  Bristol,  and  I  have  the  authority  of  several 
of  our  leading  physicians  for  saying  that  they  find  the 
crystallised  citric  acid  as  efficacious  as  lemon-juice 
(especially  witfi  fresh  meat  and  vegetables)  in  curing  that 
disease. 

But  as  this  question  is  more  in  the  sphere  of  the 
physician  than  the  pharmaceutist,  it  had  better  be  left  in 
their  hands  for  solution. 

Mr.  H.  S.  Evans  knew  two  firms  in  Liverpool  who 
imported  lemon-juice  direff  from  Messina,  and  the  in- 
speffors  would  not  pass  it  unless  it  contained  7  per  cent 
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of  citric  acid  and  5  per  cent  of  alcohol.  He  had  a  good 
deal  of  experience  in  the  examination  of  such  imported 
juice,  and  had  always  found  from  7-5  to  g  per  cent  of  citric 
acid  and  4  to  5  per  cent  of  alcohol.  But  there  was  no 
doubt  that  great  adulteration  was  practised,  and  the  AH 
had  done  good  by  putting  a  check  upon  this.  With  regard 
to  the  case  in  which  citric  acid  was  said  to  have  been 
used  for  fortifying  weak  lemon-juice,  he  (Mr.  Evans)  was 
disposed  to  query  whether  a  scarcity  of  lemon-juice 
might  not  only  justify  such  a  procedure,  but  render  it 
necessary. 

The  President  thought  that  lemon-juice  freshly 
squeezed  was  the  only  sort  that  should  be  used  in 
pharmacy. 

Mr.  Deane  said  that  he  laid  in  a  stock  of  lemons  when 
plentiful  in  spring,  squeezed  the  juice,  heated  itto  1800  F., 
and  bottled  it  while  hot  in  small  bottles,  w'hich  were  then 
tied  over  with  bladder.  The  juice  kept  good  for  many 
months. 

Mr.  Schacht  wondered  what  became  of  the  citric  acid 
which  had  disappeared. 

Professor  Attfield  thought  that  the  disappearance  of 
citric  acid,  by  conversion  into  glucose  and  other  bodies, 
was  one  of  the  most  important  of  Mr.  Stoddart’s  observa¬ 
tions,  and  should  receive  further  attention.  He  hoped 
that  members  of  the  medical  profession  would  institute 
experiments  to  decide  whether  the  citric  acid  was  the 
efficient  agent,  or  the  salts  of  potassium. 

Mr.  Groves  said  that  the  fruiterers  recognised  what 
they  called  sweet  lemons.  Had  Mr.  Stoddart  met  with 
some  of  these  ?  He  had  preserved  lemon-juice  throughout 
the  year  by  adding  two  minims  of  chloroform  to  a  fluid 
ounce  of  juice.  When  the  juice  was  required  for  use, 
warmth  was  applied  to  evaporate  the  chloroform. 

Mr.  W.  L.  Scott  had  found  acid  oxalate  of  potash  in 
lemon-juice  in  two  instances,  the  amounts  being  4  and  7J 
per  cent  respectively. 

Mr.  Stoddart  said  that  the  lemons  which  gave  no 
citric  acid  had  the  appearance  of  being  perfectly  sound. 
He  was  aware  that  in  Italy  there  were  sweet  lemons, 
of  which  both  the  peel  and  the  juice  were  eaten.  As  to 
what  became  of  the  citric  acid,  he  found  that  as  it  di¬ 
minished  the  amount  of  sugar  increased.  He  had  proved 
that  carbonic  acid  was  formed  and  eliminated  through  the 
rind  of  the  fruit  by  means  of  an  air-pump  and  lime-water. 
He  had  never  met  with  oxalic  acid  in  lemon-juice. 
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p.m.  and  6.10  p.m.,  samples  of  the  effluent  liquid,  after 
treatment  by  the  lime  and  Sillar  processes  respectively, 
were  collected,  the  intervals  of  time  being  those  calculated 
as  necessary  for  the  passage  of  the  sewage  through  each 
of  the  two  processes.  On  the  second  day  hourly  samples 
of  the  raw  sewage  were  taken  from  10  a.m.  to  g  p.m.,  but 
during  the  morning  an  accident  happened  to  a  portion  of 
the  apparatus  which  vitiated  the  experimental  results, 
and  consequently  the  samples,  after  treatment,  were  only 
taken  from  4  p.m.  to  8  p.m.,  in  the  case  of  the  lime 
process,  and  from  4  p.m.  to  g  p.m.  in  that  of  Sillar’s 
process.  On  the  third  day  all  the  samples  were  taken 
hourly  from  10  a.m.  to  5  p.m.  After  our  departure  from 
Leicester  on  the  first  day  the  duty  of  taking  the  samples 
was  entrusted  to  Mr.  W.  Thorp,  the  principal  assistant  in 
this  laboratory. 

Before  proceeding  to  interpret  the  results  of  the  analyses, 
it  is  necessary  to  premise  that  the  strength  of  sewage,  as 
regards  dissolved  constituents,  is  determined  by  two 
analytical  estimations — viz.,  “  total  solid  impurity,”  and 
“  total  combined  nitrogen.”  A  comparison  of  the  num¬ 
bers  under  these  heads,  obtained  from  the  samples  of 
raw  sewage  collected  on  each  of  the  three  days  of  the 
experiments,  and  on  the  occasion  of  our  previous  visit  to 
Leicester  (May  13th,  1868),  shows  that  the  sewage  of  this 
town  is  much  below  the  average  strength,  and  that  it 
does  not  seem  to  vary  in  strength  between  very  wide 
limits. 


Total  solid  impurity  in] 
100,000  lbs.  of  sewage  j 
Total  combined  nitrogen  in  ) 
100,000  lbs.  of  sewage. .  j 


May  13. 

July  30. 

July  31. 

Aug.  i, 

lbs. 

lbs. 

lbs. 

lbs. 

107-5 

ni-o 

II2"0 

io8-o 

2-524 

2-102 

2‘22g 

2-014 

But  although  the  strength  of  the  sewage  separated 
from  suspended  matter  was  thus  tolerably  uniform,  its 
quality  on  the  last  day  of  the  experiments  differed  widely 
from  that  which  it  possessed  on  the  previous  occasions  ; 
the  organic  matter,  in  the  sample  collected  on  the  third 
day,  having  become  so  much  decomposed  that  a  large 
proportion  of  the  nitrogenous  constituents  had  become 
converted  into  mineral  compounds.  This  anomaly  in  the 
sewage  of  the  1st  of  August  is  clearly  seen  from  the 
following  comparison  of  the  organic  carbon  and  nitrogen 
contained  in  the  different  samples  of  raw  sewage  after 
filtration  from  suspended  matters  : — 


Organic  carbon  in  100,000) 
lbs.  of  sewage  . .  . .  [ 

Organic  nitrogen  in  100,000  j 
lbs.  of  sewage  . .  . .  j 


May  13.  July  30.  July3i.  Aug.  1 
lbs.  lbs.  lbs.  lbs. 

2-017  3-745  3-536  2-752 

o-8og  0-722  0-747  0-103 


By  Dr.  FRANKLAND,  F.R.S. 


The  following  report  has  been  issued  from  the  Rivers’ 
Commission  Laboratory:— 

The  analyses  of  the  samples  of  sewage  and  precipitated 
mud  taken  during  the  recent  experiments  on  the  applica¬ 
tion  of  Mr.  Sillar’s  process  to  the  purification  of  the  sewage 
of  the  town  of  Leicester,  are  now  complete,  and  I  here¬ 
with  enclose  the  results  in  a  tabulated  form. 

The  Leicester  sewage,  as  you  are  aware,  has  for  some 
years  past  been  deodorised  with  lime,  and  for  the  carrying 
out  of  the  experiments  which  were  shown  to  us,  the 
plant  was  so  arranged  that  one-half  of  the  sewage  could 
still  be  treated  with  lime  as  usual,  whilst  the  remaining 
half  was  submitted  to  Mr.  Sillar’s  new  process.  In  this 
way  I  have  been  able  not  only  to  ascertain  the  extent  to 
which  the  sewage  was  ameliorated  by  the  new  process, 
but  also  the  comparative  effedl  of  the  old  lime  process 
when  applied  to  one-half  of  the  same  sewage. 

The  experiments  extended  over  three  days.  On  the 
first  day  a  sample  of  the  sewage  as  it  arrived  at  the 
deodorising  works  was  taken  at  1.30  p.m.,  whilst  at  5.40 


The  purification  of  sewage  may  be  conveniently  con¬ 
sidered  under  two  heads — 1st,  clarification,  or  the  removal 
of  suspended  matters,  so  as  to  make  the  resulting  liquid 
more  or  less  clear  and  transparent ;  and  2nd,  removal  of 
matters  in  solution.  The  suspended  matters  contained  in 
sewage  are  well  known  to  undergo  rapid  putrefaction  and 
to  become  very  offensive;  consequently  their  removal 
either  by  filtration  or  chemical  treatment  constitutes  in 
itself  an  important  amelioration  in  sewage.  But  the 
liquid  so  clarified  contains  in  solution  much  nitrogenous 
organic  matter,  which  is  prone  to  become  putrid,  even 
when  mixed  with  a  considerable  volume  of  river  water. 

In  regard  to  clarification,  the  experiments  at  Leicester 
scarcely  establish  a  decided  superiority  for  Mr.  Sillar’s 
process  over  the  method  of  treatment  by  lime.  On  the 
first  day  the  effluent  liquids  were  nearly  equally  clear  ;  on 
the  second  day  the  limed  sewage  was  markedly  superior 
to  its  rival  ;  whilst  on  the  third  day  the  sewage  treated  by 
the  new  process  was  much  clearer  than  the  limed  liquid. 
These  statements  rest  on  the  following  comparison  of  the 
quantities  of  suspended  matter  remaining  in  100,000  lbs. 
of  the  effluent  sewage  as  well  as  upon  ocular  observations 
made  during  the  three  days’  experiments : —  . 
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Suspended  Matter. 

After  Lime  process.  After  Sillar’s  process. 


lbs.  lbs. 

1st  day .  6-oo . 6-12 

2nd  . .  2-84 . 4-36 

3rd  » .  6-56 .  276 


Of  the  soluble  constituents  of  sewage,  the  most  im¬ 
portant  are  those  given  in  the  accompanying  analytical 
results  under  the  heads  “  Total  Solid  Impurity,”  “  Organic 
Carbon,”  and  “  Organic  Nitrogen,”  and  the  following 
table  shows  the  manner  in  which  the  sewage  is  altered  in 
these  three  respedts  by  being  submitted  to  the  two  pro¬ 
cesses.  The  numbers  all  refer  as  usual  to  100,000  lbs.  of 
sewage. 


Total  Solid 

Organic 

Organic 

Impurity. 

Carbon. 

Nitrogen. 

JL 

1  -N 

Removed. 

Added. 

Removed. 

Removed.  Added. 

lbs. 

lbs. 

lbs. 

lbs.  lbs. 

Lime  Process. 

1st  day  . . 

23-0 

• — 

•875 

*475  — 

2nd  ,, 

22-0 

— 

•928 

•407 

3rd  »  ••  •• 

iro 

— 

*5*9 

—  *056 

Sillar’s  Process. 

tst  day  . . 

— • 

6-o 

•967 

•425  “ 

2nd  ^  « •  •• 

— 

13-0 

1-231 

•374  — 

3rd  ,,  ..  .. 

— 

n-o 

*7I3 

—  ‘*93 

The  numbers  show  that,  whilst  the  lime  process  con¬ 
siderably  reduces  the  amount  of  dissolved  impurities  in 
sewage,  Sillar’s  process  markedly  augments  it.  The 
explanation  is  obvious  :  in  the  lime  process,  which  is  in 
fadt  an  application  of  the  late  Professor  Clarke’s  ingenious 
method  of  softening  water,  all  the  material  added  in 
solution  is  again  precipitated  in  the  solid  form  ;  but  in 
Sillar’s  process  considerable  quantities  of  dissolved 
chemicals  are  added  which  are  not  afterwards  precipitated. 
It  is  also  probable  that  in  both  processes  certain  con¬ 
stituents  present  in  the  suspended  matter  of  the  raw 
sewage  are  dissolved,  whilst  other  constituents  already  in 
solution  are  precipitated  ;  there  is  thus  finally  left  in 
solution  a  balance  of  solid  matter  which  in  the  case  of 
lime  is  less,  but  in  the  case  of  a  new  material  greater, 
than  the  amount  present  in  the  raw  sewage. 

Both  processes  have  the  effedt  of  diminishing  the  organic 
carbon,  and  on  each  of  the  three  days  the  diminution 
effedted  by  Sillar’s  process  was  markedly  in  excess  of  that 
brought  about  by  the  lime  process. 

The  material,  however,  which  it  is  of  the  greatest  im¬ 
portance  to  remove  from  the  dissolved  constituents  of 
sewage  is  nitrogenous  organic  matter,  because  it  is 
chiefly  this  kind  of  organic  matter  which  enters  rapidly 
into  putrefadtion,  and  becomes  an  adtive  agent  in  the 
pollution  of  rivers.  This  material  is  represented  in  the 
analytical  results  by  organic  nitrogen.  It  is  precisely  here 
that  both  processes  signally  fail  (although  the  lime  is 
slightly  superior  to  the  new  process)  in  accomplishing  such 
an  amount  of  purification  as  would  render  the  sewage 
admissible  into  an  open  water-course.  The  raw  sewage 
on  the  third  day  was,  as  already  mentioned,  very  far 
advanced  in  decomposition,  and  the  effedt  of  both  processes 
upon  this  sewage  was  adtually  to  increase  the  amount 
of  organic  nitrogen  in  solution ;  that  is,  the  amount  of 
organic  nitrogen  dissolved  from  the  suspended  matter  of 
the  raw  sewage  was  greater  than  that  precipitated  by  the 
chemical  reagents  added.  Leaving  out  of  consideration 
this  result,  which  must  be  regarded  as  abnormal,  the 
following  table  shows  the  amelioration  effedted  by  the  two 
processes : — 

Percentage  of  Organic  Nitrogen  removed. 

Lime  process.  Sillar’s  process. 


1st  day  .  6579  ..  ..  58-86 

2nd  day .  54-48  . .  . .  50-07 


It  may  be  stated,  therefore,  in  round  numbers,  that,  as 
regards  putrescible  organic  matter,  the  application  of  either 
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process  would  render  it  possible  to  double  the  amount 
of  filtered  sewage  admitted  into  a  river  without  increasing 
the  pollution.  Although  this  is  by  no  means  an  unim¬ 
portant  result,  yet  it  falls  far  short  of  what  is  required  to 
restore  our  sewage-polluted  rivers  to  a  satisfactory  degree 
of  purity. 

An  inspection  of  the  analytical  table  shows  that  the 
effluent  sewage,  after  treatment  by  the  new  process, 
invariably  contains  more  ammonia  than  the  raw  sewage  ; 
thus,  on  the  first  day  100,000  lbs.  of  sewage  contained 

1- 650  lbs.  of  ammonia  before  treatment,  and  2  lbs.  after 
treatment ;  on  the  second  day,  i*8  lbs.  before  and  2-5  lbs. 
after  treatment ;  whilst,  on  the  third  day,  it  contained 

2- 25  lbs.  before  and  2-5  after  treatment.  The  origin  of 
this  additional  ammonia  is  not  difficult  to  understand ;  in 
the  first  place,  alum  enters  largely  into  the  composition 
of  the  material  used  in  the  new  process  ;  and  as  nearly 
all  alum  now  manufactured  is  ammonia-alum,  containing 

3- 7  per  cent  of  ammonia,  it  is  probable  that  this  is  one 
source  of  the  additional  quantity  of  ammonia  ;  but  it 
cannot  be  the  only  source,  unless  we  are  to  assume  the 
use  of  such  a  large  proportion  as  would  render  the  process 
economically  impracticable.  The  second,  and  probably 
the  chief  source  of  the  additional  ammonia  is  to  be  sought 
for  in  the  aCtion  of  the  chemical  reagents  upon  the  nitro¬ 
genous  organic  matters  contained  in  the  raw  sewage, 
partly  in  suspension  and  partly  in  solution.  The  possi¬ 
bility  of  such  a  liberation  of  ammonia  is  seen  in  the  case 
of  the  limed  sewage  of  the  first  day  ;  here  no  ammonia 
was  added  in  the  reagent ;  nevertheless  there  was  an 
increase  of -475  lbs.  in  each  100,000  lbs.  of  sewage.  Such 
an  addition  to  the  amount  of  dissolved  ammonia  has  little 
significance  as  regards  the  pollution  of  rivers,  but  it  has 
an  important  bearing  upon  the  applicability  of  the  process 
to  the  economical  production  of  a  solid  manure,  because 
it  indicates  not  only  that  the  ammonia  already  in  solution 
in  the  raw  sewage  is  not  precipitated,  but  also  that  some 
of  the  suspended  nitrogenous  matter  is  decomposed  with 
the  liberation  of  ammonia,  representing  so  much  valuable 
matter  abstracted  from  the  solid  manure. 


Notwithstanding  this  loss  of  nitrogenous  organic  matter 
in  the  process  of  deodorisation,  the  new  method  of  treat¬ 
ment  still  yields  a  solid  manure  of  much  greater  value  than 
that  obtained  by  the  lime  process — a  circumstance  which 
is  explained,  to  a  great  extent,  by  the  mud  from  the  new 
process  being  acid,  whilst  the  lime  mud  is  alkaline;  con¬ 
sequently,  in  drying,  the  latter  loses  ammonia,  whilst  the 
former,  especially  if  still  further  acidified,  cannot  suffer 
this  loss. 

Both  samples  of  mud  submitted  to  analysis  were  first 
dried  in  the  sun,  with  free  exposure  to  the  air,  so  as  to 
imitate,  as  nearly  as  may  be,  the  process  of  drying  such 
manure  usually  employed  on  the  large  scale.  By  analysis, 
the  following  results,  expressed  in  percentage  numbers, 
were  obtained : — 


Dry  Mud 
from 


Dry  Mud 
from 


1 1 1  n  t-'n  nm/'ocO  T  ima  D  rnf'OPf’ 


Mineral  matters  . 

Organic  and  other  volatile  matters 

Carbon  . 

Phosphoric  acid  . 

Total  nitrogen . 

Ammonia . 


54’772  • 

•  37'4i3 

45-228  . 

.  62-587 

24-994  . 

.  18-865 

•496  . 

•147 

i*943  • 

•849 

•185  . 

.  -ogo 

It  is  thus  evident  that  in  the  three  valuable  constituents 
of  manure — viz.,  in  ammonia,  in  other  forms  of  combined 
nitrogen,  and  in  phosphoric  acid — the  manure  obtained  by 
the  new  process  is  greatly  superior  to  that  resulting  from 
the  treatment  with  lime.  Unfortunately  some  doubt  is 
thrown  upon  the  source  of  the  increased  amount  of  phos¬ 
phoric  acid  present  in  the  manure  obtained  by  the  new 
process,  because  bone-black  in,  to  me,  unknown  quantity 
enters  into  the  composition  of  the  precipitating  material 
used  by  Mr.  Sillar,  and  thus  a  certain  amount  of  phos¬ 
phoric  acid  is  added  to  that  which  is  adtually  derived  from 
the  sewage. 
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I  estimate  the  value  of  the  two  manures  as  follows  : — 

Per  Ton. 

£  s.  d. 

Manure  from  lime  process  ..  ..  o  13  6^ 

Manure  from  Sillar’s  process  . .  1  13  of 

The  value  of  the  solid  manure  obtained  by  treating  the 
Leicester  sewage  with  lime  has  already  been  estimated, 
from  the  analysis  of  Voelcker  and  Versmann,  by  Hofmann 
and  Witt,  who  give  the  following  numbers  :* — 

Voelcker.  Versmann. 
s.  d.  s.  d. 

Value  per  ton  ..  ..  15  5  ..  17  o 

That  these  values  exceed  my  estimate  is  partly  due  to 
the  circumstance  that  Hofmann  and  Witt  assigned  a  value 
of  £1  a  ton  to  non-nitrogenous  organic  matter,  whilst  I 
regard  it  as  worthless.  Such  is  the  value  of  these  deposits 
as  estimated  from  chemical  analysis  ;  but  experience  has 
warned  the  manufacturer  of  these  feeble  manures  that  the 
value  indicated  by  chemical  analysis  cannot  be  counted 
upon  in  the  market.  Thus  the  Leicester  mud  is  actually 
sold  for  is.  per  ton,  although  its  indicated  value  is 
13s.  6Jd. 

In  conclusion,  the  results  of  the  experiments  may  be 
thus  summarised  : — 

1.  The  Sillar  and  lime  processes  remove  to  a  great  and 
nearly  equal  extent  the  suspended  matters  contained  in 
sewage. 

2.  Sillar’s  process  increases  the  amount  of  dissolved 
solid  impurity  in  sewage,  but  reduces  the  quantity  of 
putrescible  organic  matter.  The  lime  process  reduces 
both  the  amount  of  dissolved  solid  impurity  and  the 
quantity  of  putrescible  organic  matter ;  the  reduction  of 
the  last  being  about  the  same  as  that  effected  by  Sillar’s 
process— viz.,  rather  more  than  one-half. 

3.  Like  all  chemical  methods  hitherto  invented,  both 
processes  fail  in  purifying  sewage  to  such  an  extent  as 
to  render  it  admissible  into  running  water.  It  still  remains 
a  faCt,  that  no  chemical  process  is  known  which  even 
■remotely  approaches  irrigation  in  its  efficiency  as  a  purifier 
of  sewage. 

4.  For  the  manufacture  of  solid  manure  from  sewage, 
Sillar’s  process  is  greatly  superior  to  the  method  of  treat¬ 
ment  by  lime,  although  it  fails  to  extract  from  the  liquid 
more  than  a  very  small  fraction  of  its  valuable  con¬ 
stituents. 


ON  FOOD.f 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 
(Continued  from  page  200.) 


Constructions  of  Dietaries :  Preparation  and  Culinary 
Treatment  of  Foods. 

The  construction  of  dietaries  for  particular  purposes,  as 
for  training,  for  developing  muscular  tissue,  for  producing 
fat,  or  for  reducing  it,  is  beyond  the  scope  of  these  lectures  ; 
but  it  may  generally  be  said  that,  as  in  training  the 
objeCt  is  to  form  muscular  tissue,  to  give  it  great  endurance 
of  aCtion,  and  at  the  same  time  to  reduce  the  weight  of 
the  body,  it  is  accomplished  by  the  use  of  nitrogenous 
food,  with  but  little  fat  or  farinaceous  matter,  and  as  little 
fluid  as  possible — so  that  muscular  tissue  may  take  the 
place  of  fat  and  water ;  and  by  constant  exercise,  the 
endurance  and  strength  of  the  muscular  tissue  is  increased, 
and  the  proportion  of  water  in  the  tissues  is  reduced. 
King,  in  training,  is  said  to  have  taken  for  his  breakfast 
two  lean  mutton  chops,  somewhat  underdone,  with  dry 
toast  or  stale  bread,  and  a  single  cup  of  tea  without 
sugar  ;  for  dinner,  1  lb,  or  i£  lb.  of  beef  or  mutton,  with 
toast  or  stale  bread,  and  very  little  potato  or  other  vege¬ 
table,  and  half-a-pint  of  old  ale,  or  a  glass  or  two  of 
sherry  ;  for  tea,  a  single  cup  of  unsweetened  tea,  with  an 

*  Report  on  the  Main  Drainage  of  the  Metropolis,  by  Hofmann  and 
Witt,  1857,  page  19. 

+  The  Cantor  Lectures,  delivered  before  the  Society  of  Arts, 


egg  and  some  dry  toast ;  and  for  supper  half-a-pint  of  oat¬ 
meal-porridge  or  half-a-pint  of  old  ale.  The  effeCt  of  this 
is  to  produce  only  a  short-lived  state  of  effectiveness  ;  for, 
carried  a  little  beyond  the  appointed  time,  it  leads  to 
disease;  and  even  after  the  trial,  there  is  often,  as  in  the 
case  of  Heenan,  terrible  prostration  of  the  system, 
and  a  necessity  for  returning  immediately  to  an  ordinary 
diet. 

Foremost  among  the  foods  for  developing  fatty  tissue 
are  fats — as  fat  of  meat,  butter,  cream,  &c. ;  next  to  these 
are  farinaceous  matters — as  arrowroot,  starches,  and  the 
various  meals  ;  and  after  these  are  sugar,  alcohol,  &c.  ;  so 
that  in  an  attempt  to  reduce  the  bulk  of  the  body,  all  of 
them,  but  especially  the  first,  should  be  but  sparingly  used. 
Conversely,  however,  the  use  of  fatty  and  farinaceous  foods 
has  a  tendency  to  produce  fat,  and  so  also  with  fermented 
liquors,  as  beer  and  porter — -the  last  having  a  high 
character  for  its  capabilities  of  forming  milk  when  drunk 
by  nursing-women. 

In  associating  different  articles  of  diet,  so  as  to  secure 
the  right  proportions  of  the  several  constituents  of  food — 
fat,  sugar,  or  starch,  and  nitrogenous  matter,  we  find  that 
we  may  not  on!y  rely  on  the  sound  indications  of  science, 
but  may  also  trust,  and  trust  safely,  to  the  unerring 
guidance  of  our  instinCts — provided  they  have  not  been 
vitiated  by  fashion  or  perverted  by  evil  habits.  Science 
teaches  us  that  the  best  proportions  for  the  common  wants 
of  the  animal  system  are  about  g  of  fat,  22  of  flesh-forming 
substances,  and  69  of  starch  and  sugar  ;  and  experience 
also  shows  that  these  are  the  very  proportions  which  we  are 
constantly  striving  to  maintain  in  our  daily  dietaries. 
Borrowing  largely  from  the  graphic  illustrations  of  Liebig 
and  Johnston,  I  may  state  that,  whenever  one  kind  of 
food  is  wanting  in  any  particular  constituents  we  in¬ 
variably  associate  it  with  another  that  contains  an  excess 
of  it.  Certain  meats,  for  example,  which  are  deficient  of 
fat  are  always  eaten  with  substances  that  are  rich  in  it — 
bacon  is  associated  with  veal,  with  liver,  and  with  fowl, 
or  we  capon  the  latter,  and  thus  increase  its  natural  fat. 
We  use  melted  butter  with  most  kinds  of  fish,  or  we  fry 
them  in  oil ;  while  the  herring,  the  salmon,  and  the  eel 
are  usually  fat  enough  in  themselves,  and  are  dressed  and 
eaten  alone.  It  is  with  a  view  to  similar  adjustment  that 
we  mix  eggs  and  butter  with  sago,  tapioca,  and  rice  ; 
that  we  add  oil  and  the  yolk  of  an  egg  to  salad  ;  that  we 
boil  rice  with  milk,  and  eat  cheese  with  maccaroni.  The 
same  instinct  has  determined  the  use  of  vegetables  with 
meat,  and  butter  with  bread.  Bacon  and  greens,  or  beans 
and  bacon,  like  pork  and  peas-pudding,  is  a  conjunction 
of  viands  which  does  not  owe  its  popularity  to  old  habit 
or  the  mere  taste  of  the  epicure  ;  and  so  with  a  dish, 
common  in  Ireland,  under  the  name  of  Kol-cannon  :  the 
potato,  which  is  poor  in  gluten,  and  the  cabbage,  which 
is  usually  rich  in  this  ingredient,  are  mixed  together,  and 
thus  they  approach  the  composition  of  wheaten  bread, 
but  both  of  these  substances  are  deficient  in  fat  ;  add,  there¬ 
fore,  a  little  bacon  or  fat  pork  to  the  mixture,  and  you 
have  a  Kol-cannon  which  has  all  the  good  qualities  of  the 
best  Scotch  oatmeal,  and  to  many  it  is  more  savoury  and 
palatable.  Again,  the  mixture  so  usual  in  Ireland  and 
Alsace,  of  butter-milk  or  curdled  milk  and  potatoes,  and 
the  combinations  of  rice  and  fat  which  make  the  diet  of 
eastern  nations  ;  even  the  little  dab  of  butter  upon  the 
poor  man’s  potato,  and  the  bit  of  cheese  that  he  eats  with 
his  dinner,  are  matters  not  of  luxury  but  of  necessity,  and 
they  show  how  by  long  experience  we  have  at  last  learnt 
to  adjust  the  proximate  constituents  of  food,  so  as  best  to 
maintain  the  health  and  vigour  of  the  body. 

And  then,  again,  the  times  for  taking  food,  and  the 
proper  distribution  of  it  in  appropriate  meals,  are  questions 
of  considerable  importance,  notwithstanding  that  they 
have  ever  been  influenced  by  the  caprices  of  fashion 
and  the  artificial  habits  of  society.  How  much  they 
have  had  to  do  with  the  modification  of  the  human 
species,  and  even  with  the  extinction  of  whole  races  of 
men,  is  an  etiological  problem  of  much  interest. 
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Man,  in  his  savage  condition,  feeds  with  great  irregu¬ 
larity,  for  when  he  finds  that  food  is  plentiful  he  eats 
from  morning  till  night,  and  knows  no  other  pleasure  than 
eating  and  drinking  and  sleeping  ;  but  when  it  is  more 
scarce  he  is  content  with  a  single  meal  a  day.  In  both 
cases,  however,  the  quantity  of  food  consumed  is  excessive. 
We  are  told  by  travellers  that  the  Hottentots,  the  Bush¬ 
men,  and  the  inhabitants  of  South  Africa,  who  feed  in 
this  manner  are  enormous  gluttons.  “Ten  of  them,” 
says  Barrow,  “  ate,  in  his  presence,  an  ox,  all  but  the  hind 
legs,  in  three  days  ;  and  the  three  Bosjesmen  that  accom¬ 
panied  his  waggon,  devoured  a  sheep  on  one  occasion  in 
less  than  twenty-four  hours.”  Parry,  Ross,  and  others, 
have  also  given  the  most  astonishing  accounts  of  the 
dietetical  capabilities  of  the  Esquimaux.  Captain  Parry 
once  tried  the  capacity  of  a  young  lad  scarcely  full 
grown,  and  in  24  hours  he  had  eaten  4  lbs.  4  ozs.  of  the 
raw  hard-frozen  flesh  of  a  sea-horse,  the  same  quantity  of 
it  boiled,  1  lb.  12  ozs.  of  bread  and  bread-dust,  besides  a 
pint  and  a  quarter  of  rich  gravy-soup,  a  tumbler  of  strong 
grog,  three  wine-glasses  of  raw  spirits,  and  nine  pints  of 
water.  According  to  Sir  John  Ross,  the  daily  rations  of 
an  Esquimaux  are  20  lbs.  of  flesh  and  blubber.  But  the 
most  marvellous  example  of  gluttony  is  given  by  Captain 
Cochrane,  on  the  authority  of  the  Russian  Admiral 
Saritcheff,  who  was  told  that  one  of  the  Yakuti  had 
consumed  the  hind  quarter  of  a  large  ox  in  twenty-four 
hours,  together  with  20  lbs.  of 'fat,  and  a  proportionable 
quantity  of  melted  butter.  To  test  the  truth  of  this,  he 
gave  him  a  thick  porridge  of  rice  boiled  down  with  3  lbs. 
of  melted  butter,  weighing  together  28  lbs.  ;  although  the 
glutton  had  already  breakfasted,  yet  he  sat  down  to  the 
meal  with  great  eagerness,  and  consumed  the  whole  with¬ 
out  stirring  from  the  spot ;  and,  except  that  his  stomach 
betrayed  more  than  ordinary  fulness,  he  showed  no  sign 
of  inconvenience.  Captain  Cochrane  further  adds  that 
a  good  calf,  weighing  200  lbs.,  will  just  serve  for  a  meal 
for  four  or  five  Yakuti ;  and  that  he  has  himself  seen  three 
of  them  consume  a  reindeer  at  a  meal.  Liebig  acccounts 
for  this  by  saying  that  a  nation  of  hunters,  especially 
when  they  go  naked  and  are  exposed  to  great  losses  of 
temperature,  must  consume  large  quantities  of  respiratory 
food  ;  and  if  it  so  happens  that  the  food  is  in  its  least 
effective  form,  as  lean  flesh,  the  quantity  disposed  of  is 
enormous. 

Among  civilised  nations,  and  until  comparatively  recent 
times,  there  were  but  two  meals  a  day — viz.,  dinner  and 
supper.  These  were  the  meals  of  the  Romans — the  pran- 
dium  or  dinner  being  for  the  most  part  a  light  refresh¬ 
ment,  eaten  while  standing,  at  about  nine  o’clock  in  the 
morning;  and  it  generally  consisted  of  the  cold  remains 
of  yesterday’s  supper.  It  was  commmonly  taken  without 
wine ;  and,  in  faCt,  there  was  so  little  ceremony  about  it, 
that  Plautus,  in  his  comedies,  has  facetiously  called  it 
caninum  prandimn.  The  great  meal  of  the  day  was  the 
supper,  or  ccena,  which  was  taken  about  three  or  four 
o’clock  in  the  afternoon,  and  to  which  friends  were  invited. 
This  was  the  ceremonious  meal  for  which  the  wealthy  and 
high  families  of  Rome  exhausted  the  resources  of  luxury 
and  art.  It  always  consisted  of  three  parts — the  gustus 
or  antipast,  which  was  intended  as  a  mere  smack  or  relish 
to  whet  the  appetite.  Then  came  the  main  part  of  the 
feast — consisting  of  many  courses,  with  a  chief  dish,  or 
caput  ccence,  and  when  in  thrifty  families  it  was  the  only 
dish  which  went  the  round  of  the  frugal  board,  it  was 
aptly  termed  the  ccena  ambulans.  After  this  there  came 
the  second  course,  or  mensa  secunda,  composed  of  fruits 
and  pastry,  like  a  modern  dessert. 

The  sums  of  money  expended  by  the  wealthy  Romans 
on  this  meal  were  often  ruinous.  Vitellius  is  said  to 
have  spent  as  much  as  400  sestcrtia  (about  ^3,228  of  our 
money)  on  his  daily  supper  ;  and  the  celebrated  feast  to 
which  he  invited  his  brother  Lucius  cost  no  less  than 
5,000  sestcrtia, ov  £<40,350  sterling.  It  consisted, accordingto 
Suetonius,  of  2,000  different  dishes  of  fish  and  7,000  of  fowls, 
with  other  equally  numerous  meats.  His  daily  food,  says  , 


our  classical  writer,  was  of  the  most  rare  and  exquisite 
nature,  the  deserts  of  Libya,  the  shores  of  Spain,  the 
waters  of  the  Carpathian  Sea,  and  even  the  coasts  and 
forests  of  Britain,  were  diligently  searched  for  dainties  to 
supply  his  table  ;  and  had  he  reigned  long  he  would,  says 
Josephus,  have  exhausted  the  great  opulence  of  the  Roman 
Empire.  zElius  Verus,  another  of  those  worthies,  was 
hardly  less  profuse  in  the  extravagance  of  his  suppers  ; 
for  it  is  said  that  a  single  entertainment,  to  which  only 
about  a  dozen  guests  were  invited,  cost  above  6,000,000 
sesterces  (6,000  sestcrtia,  or  nearly  ,£48,500)  ;  and  we  are 
told  by  historians  that  his  whole  life  was  wasted  in  eating 
and  drinking — being  spent  in  the  voluptuous  retreats  of 
Daphne,  or  else  at  the  luxurious  banquets  of  Antioch.  So 
profuse,  indeed,  was  the  extravagance  of  those  times,  that 
to  entertain  an  emperor  at  a  feast  was  to  encounter 
almost  certain  financial  ruin — one  dish  alone  at  the  table 
of  Heliogabalus  has  been  known  to  cost  about  ^4,000  of 
our  money ;  no  wonder,  therefore,  that  these  imperial 
feasts  were  lengthened  out  for  hours  together,  and  that 
every  artifice,  often  revolting  in  the  extreme,  was  used  to 
prolong  the  pleasure  of  eating,  or  that  Philoxenus  should 
have  wished  that  he  had  the  throat  of  a  crane  with  a 
delicate  palate  all  the  way  down. 

Hardly  less  extravagant  were  the  dining  propensities  of 
our  own  forefathers,  who  in  every  way  copied  too  closely  the 
luxurious  habits  of  their  Roman  conquerors.  In  fadl  no 
circumstance,  as  Mr.  Wright  observes,  is  more  remarkable 
in  ancient  history  than  the  readiness  with  which  the  people 
who  came  under  the  sway  and  influence  of  Rome,  aban¬ 
doned  their  nationality,  and  followed  the  luxurious  habits 
of  their  rulers.  Even  so  late  as  the  time  of  Holinshed, 
the  famous  chronicler  of  the  sixteeenth  century,  the 
manners  of  the  English  were  the  subject  of  severe  com¬ 
ment  ;  for  he  tells  us  that  “  in  number  of  dishes  and 
changes  of  meat,  the  nobility  of  England  (whose  cooks  are 
for  the  most  part  musical-headed  Frenchmen  and  foreigners) 
do  most  exceed ;  si th  there  is  no  day  in  manner  that 
passeth  over  their  heads,  wherein  they  have  not  only  beef, 
mutton,  veal,  lamb,  kid,  pork,  cony,  capon,  pig,  or  so  many 
of  them  as  the  season  yieldeth,  but  also  some  portion  of  the 
red  and  fallow  deer,  beside  great  variety  of  fish  and  wild 
fowl,  and  thereto  sundry  other  delicates,  wherein  the 
sweet  hand  of  the  seafaring  Portingale  is  not  wanting  ;  so 
that  for  a  man  to  dine  with  one  of  them,  and  to  taste  of 
every  dish  that  standeth  before  him,  is  rather  to  yield 
unto  a  conspiracy  with  a  great  deal  of  meat  for  the  speedy 
suppression  of  natural  health,  than  the  use  of  a  necessary 
meal  to  satisfy  himself  with  a  competent  repast  to  sustain 
his  body  withal.”  He  adds,  too,  “  that  gentlemen  and 
merchants  keep  much  about  the  same  rate  ;  and  when 
they  make  their  ordinary  or  voluntary  feasts,  it  is  a  world 
to  see  what  great  provision  is  made  of  all  manner  of 
delicate  meats  from  every  quarter  of  the  country,  wherein, 
beside  that,  they  are  often  comparable  herein  to  the 
nobility  of  the  land  ;  so  that  they  will  seldom  regard  any¬ 
thing  that  the  butcher  usually  killeth,  but  reject  the  same 
as  not  worthy  to  come  in  place.  In  such  cases,  also, 
geliffes  of  all  colours,  mixed  with  a  variety  in  the  repre¬ 
sentation  of  sundry  flowers,  herbs,  trees,  forms  of  beasts, 
fish,  fowls,  and  fruits  ;  and  thereunto  march-pane,  wrought 
with  no  small  curiosity,  tarts  of  divers  hues  and  sundry 
denominations  ;  conserves  of  old  fruits,  foreign  and  home¬ 
bred  ;  suckets,  codiniacs,  marmalades,  sugarbread,  ginger¬ 
bread,  florentines,  wild-fowl,  venison  of  all  sorts,  and 
sundry  outlandish  confections,  altogether  seasoned  with 
sugar,  besides  infinite  devices,  not  possible  for  me  to 
remember.” 

The  learned  Caius,  also,  in  his  “  Counseill  against  the 
Sweat  ”  of  the  same  century  (1552)  comments  in  severe 
terms  on  the  gluttony  of  his  time,  saying  that  the  reason 
why  the  disease  attacks  the  English  more  than  others  is, 
that  they  have  “  so  moche  sweating  stuffe,  so  many  euille 
humoures  laid  up  in  store,  fro  this  displeasante,  feareful, 
and  pestilent  disease,  cause  of  their  euille  diet,  whiche 
destroy  more  meates  and  drynckes  withoute  al  ordre,  con- 
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veniet  time,  reason,  or  necessite,  the  either  Scotlande,  or 
al  other  countries  under  the  sunne.” 

Gradually,  too,  as  the  dinner  got  to  be  later  in  the  day> 
and  reached  noontime,  there  was  necessity  for  a  light 
early  meal,  or  breakfaste,  as  it  was  called  ;  and  as  the 
dinner  became  later  and  later  still,  a  fourth  meal  was 
added — the  lunch  or  luncheon,  which  literally  meant  a 
slice  of  bread.  In  process  of  time,  also,  with  the  introduction 
of  tea  and  coffee  into  England,  there  came  a  fifth  meal  ; 
but  all  along  the  dinner  was  the  great  feast  of  the  day  ; 
and  the  rule  in  using  it  was  pretty  much  as  Dr.  Kitchener, 
in  his  time,  advised — viz.,  to  eat  until  there  was  a  sense 
of  satiety,  the  stimulus  of  every  fresh  dish  being  but  as  a 
whip  to  the  appetite,  so  that  the  sense  of  satiety  might 
come  and  go  a  dozen  times.  “  It  is  produced  in  us,”  says 
Christopher  North,  “  by  three  platefuls  of  hotch-potch, 
and  to  the  eyes  of  an  ordinary  observer  our  dinner  would 
seem  to  be  at  an  end  ;  but  no — strictly  speaking,  it  is  just 
going  to  begin.  About  an  hour  ago  did  we,  standing  on 
the  very  beautiful  bridge  of  Perth,  see  that  identical 
salmon,  with  his  back  fin  just  visible  above  the  translucent 
tide,  arrowing  up  the  Tay,  bold  as  a  bridegroom,  and 
nothing  doubting  that  he  should  spend  his  honeymoon 
among  the  gravel-beds  of  Kinnaird  or  Moulenearn,  or  the 
rocky  sofas  of  the  Tummel,  or  the  green  marble  couches 
of  the  Tilt.  What  has  now  become  of  the  sense  of  satiety  ? 
John — the  castors  ! — mustard — vinegar — cayenne — catsup 
— peas  and  potatoes,  with  a  very  little  butter — the  biscuit 
called  “  rusk  ” — and  the  memory  of  the  hotch-potch  is  as 
that  of  Babylon  the  great.”  Sense  of  satiety,  indeed  ! 
— “We  have  seen  it  for  a  moment  existing  on  the  dis¬ 
appearance  of  the  hotch-potch — dying  on  the  appearance 
of  the  Tay  salmon — once  more  noticeable  as  the  last 
plate  of  the  noble  fish  melted  away — extinguished  suddenly 
by  the  vision  of  the  venison — again  felt  for  an  instant, 
and  but  for  an  instant,  for  a  brace  and  a  half  of  as  fine 
grouse  as  ever  expanded  their  voluptuous  bosoms  to  be 
devoured  by  hungry  love.” 

We  smile  at  the  accounts  given  of  the  gormandising 
powers  of  the  natives  of  ArCtic  regions  and  the  savages  of 
Southern  Africa,  but  our  own  habits  in  eating  and  drinking 
are  scarcely  less  preposterous.  Look  at  a  modern  dinner  ; 
beginning  with  soup,  and  perhaps  a  glass  of  cold  punch; 
to  be  followed  by  a  piece  of  turbot  or  a  slice  of  salmon 
with  lobster-sauce  ;  and  while  the  caput  cocnce ,  the  venison 
or  South  down,  is  getting  ready,  we  toy  with  an  oyster 
pate  or  a  bit  of  sweat-bread,  and  mellow  it  with  a  bumper 
of  Madeira.  No  sooner  is  the  venison  or  mutton  disposed 
of,  with  its  never-failing  accompaniments  of  jelly  and 
vegetables,  than  we  set  the  whole  of  it  in  a  ferment  with 
champagne,  and  drown  it  with  hock  or  sauterne.  These 
are  quickly  followed  by  the  wing  and  breast  of  a  partridge, 
or  a  bit  of  pheasant  or  wild  duck  ;  and  when  the  stomach 
is  all  on  fire  with  excitement,  we  cool  it  for  an  instant 
with  a  piece  of  iced  pudding,  and  then  immediately  lash 
it  into  a  fever  with  undiluted  alcohol,  in  the  form  of 
cognac  or  a  strong  liqueur  ;  after  which  there  comes  a 
spoonful  or  so  of  jelly  as  an  emollient,  a  morsel  of  ripe 
Stilton  or  pate  de  foie-gras  as  a  digestant,  a  piquante 
salad  to  whet  the  appetite  for  wine,  and  a  glass  of  old 
port  to  persuade  the  stomach,  if  it  can,  into  quietness. 
All  these  are  more  leisurely  succeeded  by  the  mensa 
secunda ,  or  dessert,  with  its  ices,  its  preserves,  its  bake- 
meats,  its  fruits,  its  geliffes,  codiniacs,  and  suckets,  as 
Holinshed  would  call  them,  and  its  strong  drinks  ;  to  be 
afterwards  muddled  with  coffee,  and  complicated  into 
a  rare  mixture  with  tea,  floating  with  the  richest  of 
cream. 

As  a  modest  example  of  this  sort  of  thing,  and  an  indica¬ 
tion  moreover  of  the  kind  of  novelties  yet  in  store  for  us, 
let  me  read  to  you  the  menu  of  a  late  dinner  at  the 
Langham,  where  horse-flesh  was  the  principal  viande.  It 
is  very  appropriately  prefaced  with  a  little  bit  of  French 
philosophy — “  Les  prejuges  sont  des  maladies  de  V esprit 
humain .” 


“  Potages — Consomme  de  cheval.  A  la  puree  de 
destrier.  Amontillado. 

“  Poissons — Saumon  a  la  sauce  Arabe.  Filets  de  soles 
a  l’huile  hippophagique.  Vin  du  Rhin. 

“  Hors-d'  oeuvres — Terrines  de  foie  maigre  chevalines. 
Saucissons  de  cheval  aux  pistaches  syriaques.  Xeres. 

“  Rcleves — Filet  de  Pegase  roti  aux  pommes  de  terre 
it  la  creme,  Dinde  aux  chataignes.  Aloyau  de  cheval 
farci  a  la  centaure  aux  choux  de  Bruxelles.  Culotte  de 
cheval  braisee  aux  chevaux-de-frise.  Champagne  sec. 

“  Entrees — Petits  pates  a  la  moelle  Bucephale.  Krome- 
skys  ft  la  Gladiateur.  Poulets  garnis  ft  l’hippogriffe. 
Langues  de  cheval  ft  la  Troyenne.  Chateau  Pcrayne. 

“  SECOND  SERVICE. 

“  Rots — Canards  sauvages.  Pluviers.  Volney.  May¬ 
onnaises  de  homard  a  l’huile  Rosinante.  Petits  pois  ft 
la  Franqaise.  Choux-fleurs  au  parmesan. 

“  Entremcnts — Gelee  de  pieds  de  cheval  au  marasquin. 
Zephirs  saute  ft  l’huils  chevaleresque.  Gateau  veterinaire 
a  la  Ducroix.  Feuillantines  aux  pommes  des  Hesperides. 
St.  Per  ay. 

“  Glaces — Creme  aux  truffes.  Sorbets  contre-prejuges. 
Liqueurs. 

“  Dessert — Vins  de  fins  Bordeaux.  Madere.  Cafe. 

“  Buffet — Collared  horse-head.  Baron  of  horse.  Boiled 
withers.” 

Even  put  into  plain  English  all  this  would  sound  re¬ 
markable,  and  taken,  as  it  is  said  to  have  been,  without 
shying  or  gibbing,  although,  perhaps  with  a  little  bolting, 
it  must  have  puzzled  the  stomach  ;  and,  like  all  our 
modern  dinners,  must  also  have  severely  taxed  its  powers 
in  selecting  from  the  complicated  mess,  the  right  pro¬ 
portions  of  fat  and  flesh,  and  farinaceous  matter  required 
for  the  sustenance  of  the  body. 

Nor  is  it  right  to  content  ourselves,  like  savages,  with 
a  single  meal  a  day,  as  was  the  custom  of  Dr.  Fordyce, 
the  celebrated  professor  of  chemistry  of  the  last  century. 
Studying  the  habits  of  carnivorous  animals,  and  reflect¬ 
ing  on  the  principles  of  chemistry  and  physiology,  he 
came  to  the  conclusion  that  man  required  but  one  meal  a 
day  for  all  his  physiological  wants,  and  for  more  than 
twenty  years  his  daily  dinner  was  as  follows : — Regularly 
at  four  o’clock  of  an  afternoon  he  would  present  himself 
at  “  Dolly’s  Chop  House,”  and  take  his  seat  at  the  table 
reserved  for  him.  Immediately  on  his  arrival  the  cook 
would  place  a  pound  and  a  half  of  rump-steak  upon  the 
gridiron,  and  while  it  was  cooking  the  dodtor  would 
amuse  himself  with  some  such  trifle  as  half  a  broiled 
capon,  or  a  plate  of  fish,  and  a  glass  or  two  of  brandy — 
his  regular  allowance  being  a  quarter  of  a  pint.  Then 
came  the  steak  with  a  full  accompaniment  of  bread  and 
potato,  and  it  was  always  served  with  a  quart  tankard  of 
strong  ale.  This  was  followed  by  a  bottle  of  old  port ; 
and,  when  the  dinner  was  finished,  as  it  invariably  was 
in  an  hour  and  a  half,  he  walked  leisurely  to  his  rooms  in 
Essex  Street  in  the  Strand,  where  he  met  his  class  and 
gave  his  ledture  on  chemistry. 

But  these  are  not  habits  of  the  great  bulk  of  mankind, 
and  although  they  may  have  been  practised  for  a  while 
with  impunity,  yet  they  serve  not  as  illustrations  of  what 
ought  to  be  done  in  the  way  of  eating,  but  rather  as 
examples  of  the  wonderfully  accommodating  power  of  the 
stomach  under  the  most  disadvantageous  circumstances  ; 
for  experience  teaches  us  that  three  meals  a  day,  of  the 
simplest  quality,  are  best  suited  for  our  wants — breakfast 
to  supply  the  want  of  long  fasting,  and  to  restore  the 
waste  of  secretion  during  the  night ;  dinner  in  the  middle 
of  the  day  to  support  the  system  during  the  fatigue  of 
ordinary  labour ;  and  a  light  meal  at  night,  in  the  form 
of  tea  or  an  early  supper,  to  carry  on  the  fundtions  of 
repair  and  secretion  during  the  night.  According  to  Dr. 
Edward  Smith,  the  daily  distribution  of  the  food,  sup¬ 
posing  a  physiological  diet  of  4,300  grains  of  carbon,  with 
200  grains  of  nitrogen  to  be  taken,  should  be  somewhat  in 
•  this  manner  : — 
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Carbon. 

Nitrogen. 

grs. 

grs. 

For  Breakfast 

I,5°° 

70 

For  Dinner . 

I,8oo 

go 

For  Supper  . 

1,000 

40 

Total  in  the  day  . . 

4,310 

200 

So  that  about  one  part  should  be  eaten  for  supper,  one 
and  a  half  for  breakfast,  and  about  two  parts  for  dinner. 

It  is  hardly  necessary  to  say,  that  in  constructing 
dietaries,  the  foods  should  be  associated  in  such  a  way  as 
not  to  offend  the  appetite  or  burden  the  digestive  powers  ; 
and  that  they  should  also  be  varied  from  time  to  time, 
not  merely  in  their  kind,  but  also  in  their  treatment,  as 
in  the  manner  of  cooking  and  flavouring  them  ;  for  the 
best  descriptions  of  food  will,  if  eaten  in  the  same  fashion 
day  after  day,  occasion  disgust,  and  be  wasted.  This  is 
often  the  case  in  the  badly-arranged  dietaries  of  work- 
houses,  and  on  ship-board.  It  was  once  so  with  the 
dietaries  of  the  English  army,  when  the  same  daily 
rations  of  boiled  meat  were  provokingly  served  out  to  the 
men,  while  they  listened  to  the  tune  of  “  Oh  the  roast- 
beef  of  old  England.”  All  this  is  easily  provided  for,  and 
it  is  true  economy  to  do  so,  by  varying  the  food,  the  mode 
of  cooking  it,  the  manner  of  flavouring  it,  and  by  serving 
it,  in  the  case  of  dinner,  with  different  kinds  of  vegetables. 
In  constructing  dietaries,  therefore,  the  main  considera¬ 
tions  are  the  due  supply  of  the  right  proportions  of  nitro¬ 
genous  and  carbonaceous  matters ;  for  when  these  are 
not  adjusted  in  a  proper  manner,  the  health  is  endangered, 
and  the  constitution  may  be  slowly  underminded.  To 
use  the  words  of  Liebig — “  there  is  a  law  of  nature  which 
regulates  these  things,  and  it  is  the  elevated  mission  of 
science  to  bring  this  law  home  to  our  minds  ;  it  is  her 
duty  to  show  why  man  and  animals  require  such  ad¬ 
mixture  in  the  constituents  of  their  food  for  the  support 
of  the  vital  functions,  and  what  the  influences  are  which 
determine,  in  accordance  with  the  natural  law,  changes 
in  the  admixture. 

“  The  knowledge  of  the  law  elevates  man  in  regard  to 
an  important  function  which  he  possesses  in  common 
with  the  lower  animals,  above  the  level  of  those  beings 
which  are  destitute  of  reason,  and  supplies  him,  in  the 
regulation  of  those  bodily  wants  which  are  essential  to  his 
existence  and  prosperity,  with  a  protection  which  the  lower 
animals  do  not  require,  because  in  them  the  commands 
of  the  instinctive  law  are  not  opposed  or  overpowered  by 
the  allurements  of  sense,  or  by  a  perverted  and  resisting 
will.” 

The  recognition  of  this  law,  and  the  practical  applica¬ 
tion  of  it  to  the  dietaries  of  a  community,  are  obviously 
of  great  advantage,  for  not  only  would  they  tend  to  in¬ 
crease  the  health  and  strength  of  the  population,  but  they 
would  also  elfeCt  a  great  economy  in  the  general  use  of 
food.  That  there  are  difficulties  in  the  way  of  such  an 
application  cannot  be  doubted;  in  faCt,  the  natural 
peculiarities  of  individuals,  to  say  nothing  of  the  differ¬ 
ences  of  occupation,  and  the  ever-varying  quality  of  the 
food  itself,  are  enough  to  create  a  doubt  as  to  the  possi¬ 
bility  of  its  general  application  until  the  progress  of  science 
has  gone  far  beyond  its  present  position.  Nevertheless, 
there  are  certain  well-acknowledged  faCts  at  our  disposal 
which  may  safely  serve  as  a  guide  to  practice. 

The  diseases  which  are  incidental  to  an  abuse  of  the 
law  can  hardly  be  discussed  in  this  place,  but  it  may  be 
said,  in  general  terms,  that  too  much  or  too  little  of  either 
of  the  main  constituents  of  food  will  soon  be  followed  by 
marked  derangements  of  the  animal  body.  An  excess  of 
respiratory  food  not  only  promotes  the  growth  of  fat,  but 
actually  interferes  with  the  nourishment  of  muscular 
tissue.  Those  who  feed  largely  on  rice,  on  potatoes,  or 
other  farinaceous  foods,  or  who  indulge  too  freely  in  malt 
liquors,  have  commonly  a  bloated  appearance,  and  have 
no  faculty  for  sustained  exertion.  The  brewer’s  drayman, 
for  example,  is  a  bad  subject  for  the  ward  of  a  hospital ; 
and  although  he  sometimes  looks  strong  and  muscular, 


yet  in  reality  his  vital  power  is  feeble,  and  his  tissues  are 
fatty  rather  than  muscular.  The  same  is  often  the  case 
with  animals  in  the  Zoological  Gardens,  when  too  large 
a  quantity  of  respiratory  food  has  been  eaten,  and  their 
flesh  has  undergone  a  kind  of  fatty  degeneration. 

On  the  other  hand,  when  the  plastic  elements  of  the 
food  are  in  excess,  the  system  becomes  excited,  too  much 
blood  is  formed,  and  diseases  of  a  plethoric  character  are 
induced.  According  to  Liebig  and  his  followers,  an  excess 
of  force  is  developed,  which  manifests  itself  in  irritability 
of  temper,  and  in  a  savage  disposition.  How  far  this  may 
be  concerned  in  the  frequently  ungovernable  conduct  of 
our  over-fed  convicts  may  be  deserving  of  consideration. 
A  nation  of  animal  feeders,  says  Liebig,  is  always  a  nation 
of  hunters,  for  the  use  of  a  rich  nitrogenous  diet  demands 
an  expenditure  of  power,  and  a  large  amount  of  physical 
exertion,  and  this  is  seen  in  the  restless  disposition  of  all 
the  carnivora  of  our  menageries. 

A  deficiency  of  food,  however,  is  quickly  followed  by  a 
general  breaking  up  of  the  animal  frame.  Plague,  pesti¬ 
lence,  and  famine  are  always  associated  in  the  public 
mind  ;  and  the  records  of  every  country  show  how  closely 
they  are  related.  The  medical  history  of  Ireland  is  re¬ 
markable  for  illustrations  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.  Always  the 
habitat  of  fever,  it  every  now  and  then  becomes  the  very 
hotbed  of  its  development.  Let  there  be  but  a  small 
failure  in  the  usual  imperfed  supply  of  food,  and  the 
lurking  seeds  of  pestilence  burst  into  frightful  adivity. 
The  famine  of  the  present  century  is  but  a  too  forcible 
illustration  of  this,  for  it  produced  epidemics  which  had 
not  been  witnessed  in  this  generation,  and  it  gave  rise 
to  scenes  of  devastation  and  misery  which  are  not  sur¬ 
passed  by  the  most  appalling  of  the  middle  age.  The 
principal  form  of  the  scourge  was  known  as  the  contagious 
famine  fever,  and  it  spread,  not  merely  from  end  to  end  of 
the  country  in  which  it  had  originated,  but,  breaking 
through  all  boundaries,  it  crossed  the  broad  ocean,  and 
made  itself  painfully  manifest  in  localities  where  it  was 
previously  unknown.  Thousands  fell  under  the  virulence 
of  its  adion,  for  wheresoever  it  came  it  struck  down  a 
seventh  of  the  people,  and  of  those  whom  it  attacked  one 
out  of  nine  perished.  Even  those  who  escaped  the  fatal 
influence  of  it  were  left  the  miserable  vidims  of  scurvy 
and  low  fever.  Another  example,  not  less  striking,  of 
the  terrible  consequences  of  what  may  be  truly  called 
famine,  was  the  condition  of  our  troops  during  the  early 
part  of  their  sojourn  in  the  Crimea.  With  only  just 
enough  of  food  to  maintain  the  integrity  of  the  system  at 
a  time  of  repose,  and  at  ordinary  temperatures,  they  were 
called  upon  to  make  large  muscular  exertions,  and  to 
sustain  the  warmth  of  the  system  in  the  midst  of  severe 
cold.  What  could  be  expeded  but  that  the  scourges 
which  wait  upon  famine,  as  fever,  diarrhoea,  dysentery, 
and  scurvy,  should  make  their  appearance  in  great  force, 
and  that  the  soldiers  should  perish  by  thousands.  With 
an  average  strength  of  24,000  men,  the  deaths  from  sick¬ 
ness  alone,  in  the  course  of  seven  months,  were  at  the 
rate  of  thirty-nine  per  cent,  and  in  some  cases  it  amounted 
to  seventy-three.  “  Never  before,”  says  Colonel  Tulloch, 

“  is  there  record  of  a  British  army  having  sustained  so 
frightful  a  loss  in  so  short  a  time.”  Duringthe  Peninsula 
war,  though  the  troops  occasionally  suffered  much  from 
sickness,  the  loss  from  that  cause  did  not  average  above 
12  per  cent  for  a  whole  year.  Even  in  the  ill-fated 
expedition  to  Walcheren,  which  threw  the  nation  into 
mourning,  the  deaths  amounted  to  only  about  10^  per 
cent  for  the  half  year  ;  and  here,  in  this  great  city,  with 
all  the  aggravating  circumstances  of  want,  vice,  infancy, 
old  age,  and  disease,  it  did  not  reach  2  per  cent  during 
the  time  that  our  strong  men  were  dying  by  thousands. 
“Armies  have  perished  by  the  sword,  and  have  been 
overwhelmed  by  the  elements,  but  never,  perhaps,”  says 
Colonel  Tulloch,  “  since  the  hand  of  the  Lord  smote  the 
host  of  the  Assyrians,  and  they  perished  in  a  night,  has 
such  a  loss  from  disease  been  recorded  as  on  this  occasion.” 
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May  the  lesson  of  so  great  a  calamity  be  wisely  applied 
in  the  future. 

1  he  connection  of  scurvy  with  improper  or  insufficient 
food  is  a  matter  of  medical  history,  and  its  prevention  by 
the  use  of  fresh  vegetables,  especially  potatoes,  is  so  well 
known  that  it  has  often  been  the  subjedt  of  legislation. 
Rarely  ^appearing  in  the  cabin,  where  the  dietary  is  good, 
it  is  a  frequent  visitor  to  the  forecastle  ;  so  that  hall'  the 
men  of  our  sea-going  vessels  are  found  to  be  suffering 
Irom  the  disease  when  they  return  to  port.  As  many° 
i  ndeed,  as  70  per  cent  of  a  ship’s  crew  are  not  un frequently 
disabled  by  it ;  and  tiiere  is  no  saying  how  many  of  the 
disasters  at  sea  are  caused  by  the  inability  of  the  men  to 
work  the  vessel  in  times  of  severe  weather.  The  legal 
supplementary  allowance  in  emigrant  vessels  of  8  ozs.  of 
preset  ved  potato,  3  ozs.  ot  other  preserved  vegetables 
(catiots,  turnips,  onions,  celery,  and  mint),  besides 
pickles,  and  3  ozs.  of  lemon-juice  for  each  person  weekly, 
is  found  to  be  a  perfedt  prophylactic  of  the  disease,  so 
that  the  one  essential  cause  of  it  is  evidentlv  a  privation 
of  vegetable  food. 

And  not  less  .  important  are  the  morbific  results  of  too 
much  or  too  little  saline  matter  in  the  food.  I  have 
already  spoken  01  the  salutary  effect  of  certain  calcareous 
salts  in  the  water  we  drink;  but  according  to  Dr.  Grange, 
the  presence  of  magnesian  salts  in  the  water  of  a  district 
may  have  something  to  do  with  the  development  of  those 
remarkable  forms  of  disease  which  are  known  as  goitre 
and  cietinism.  In  France,  C-ermany,  England,  Sardinia, 
among  all  classes  of  people,  of  all  habits,  and  in  every 
variety  of  climate,  those  diseases  are  endemic  where  the 
soil  is  composed  ef  magnesian  rock,  and  the  water 
charged  with  magnesian  salts.  How  far  the  connedtion 
extends  is  a  chemico-physiological  problem  that  has  yet 
to  be  determined. 

(To  be  continued). 
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Laws  of  Double  Decomposition. — Manganoso-manganic  Fluoride. — 
Eruptive  Rocks. — Ozone  Free  from  Nitrous  Compounds.  Academy 
of  Sciences:  New  Combinations  of  Orcine. — Researches  on  the 
Combustion  of  Oil. — Analysis  of  a  Meteorite. 

Berthollet  wishing  to  give  an  explanation  of  the  law 
bearing  his. name,  stated  that  when  two  salts  formed  of 
different  acids  and  bases  encounter  each  other  in  the  same 
solution,  the  liquid  will  contain  also  in  a  certain  proportion 
the^  two  other  salts  resulting  from  the  double  decom¬ 
position  of  the  first.  In  the  case  of  an  acid  and  a  salt,  or 
a  base  and  a  salt,  he  stated  in  effedt,  that  after  solution, 
the  liquid  should  contain,  besides  the  two  bodies  dissolved, 
the  acid  or  the  base  of  the  salt  in  the  free  state,  as  well 
as  the  salt  resulting  from  double  decomposition.  M. 
Mehay  has  experimented  upon  this  subjedt  with  the  aid 
of  an  endosmometer.  The  vessel  was  circular,  and  the 
active  surface  a  sheet  of  parchment  paper,  which  remained 
the  same  for  all  the  trials  ;  these  experiments  were  all 
made  at  sensibly  the  same  temperature  +  io°  C. 

In  a  first  experiment,  there  were  placed  in  the  endosmo¬ 
meter  a  half  litre  of  liquid,  containing  200  alkalimetric 
degrees  of  sulphuric  acid,  or  10  grammes  of  monohydrated 
acid,  and  an  equivalent  quantity  of  chloride  of  magnesium, 
which  we  may  also  represent  by  200  degrees  in  equivalent 
sulphuric  acid.  The  endosmometer  was  placed  in  a 
reservoir  containing  1  litre  of  distilled  water,  and  the 
experiment  left  to  itself  for  an  hour.  At  the  end  of  this 
time  the  water  of  exosrnose  was  collected  and  submitted 
to  ordinary  analytical  processes.  The  following  results, 
which  are  still  expressed  in  equivalent  degrees,  were 
obtained  : — Free  acid,  =  25*00  ;  sulphuric  acid,  =  7*50  ; 
chlorine,  =  19-15  ;  magnesia,  —  2-60.  Evidently,  from 
these  figures,  the  water  of  exosmose  contained  in  the  free 
state  a  portion  of  both  the  acids;  in  fad,  the  quantity  of 


chlorine  found  being  19-15  degrees,  and  that  of  magnesia 
2-60  only,  this  liquid  contains  at  the  least  (19-15  -  2-60  =  ) 
16-55  n-oe  hydrochloric  acid.  Likewise, with  the  sulphuric 
acid,  a  minimum  of  (7-50-2-65  =04-85  degrees. 

1  he  existence  of  these  acids  in  the  free  slate  in  the 
water  oi  exosmose  being  thus  proved,  one  may  conclude 
that  these  two  bodies  existed  also  in  the  free  state  in  the 
solution  experimented  upon.  But  the  sulphuric  acid  and 
the  magnesia  being  there  in  equal  equivalents,  it  is  evident 
that  if  a  part  of  this  acid  is  in  the  free  state,  an  equivalent 
quantity  of  magnesium  should  be  in  the  state  of  chloride, 
trom  the  presence  of  free  hydrochloric  acid  in  the  solution 
that  01  an  equivalent  quantity  of  sulphate  of  magnesia 
may  be  interred.  The  exactitude  of  Berthollet’s  hypothesis 
is  thus  demonstrated  for  this  case.  The  experiment 
described  above  was  repeated,  employing  in  the  same 
conditions  200  degrees  of  hydrochloric  acid  and  200 
degrees  of  sulphate  of  magnesia ;  in  the  water  of 
exosmose  the  quantities  of  the  components  were  sensibly 
the  same  as  those  obtained  in  the  converse  experiment, 
viz.,  free  acids,  —  24-15;  sulphuric  acid,  7-40;  chlorine, 
ig-20  ;  magnesia,  2-45.  Hence  the  state  of  the  salts  in 
solution  may  be.  considered  the  same  in  both  cases.  If 
m  the  trial  previously  made,  the  amount  of  sulphate  of 
magnesia  remaining  constant,  the  proportion  of  hydro¬ 
chloric  acid  be  augmented,  according  to  Berthollet,  the 
quantity  of  chloride  of  magnesium,  and  consequently  the 
quantity  of  free  sulphuric  acid  should  augment  in  the 
same  sense.  Hydrochloric  acid  exerting  only  a  feeble 
influence  on  the  diffusive  power  of  sulphuric  acid,  the 
amount  of  sulphuric  acid  in  the  water  of  exosmose  should 
increase  progressively.  This  result  has  been  obtained  by 
experiment.  However,  when  the  two  acids  differ  little 
in  energy,  a  somewhat  different  case  presents  itself.  In 
repeating  the  experiments  with  the  endosmometer  upon 
a  mixture  of  sulphate  of  soda  and  boracic  acid,  the 
amounts  of  sodium  and  sulphuric  acid  in  the  water  of 
exosmose  were  found  to  be  in  equivalent  proportion.  A 
Similar  result  was  obtained  with  acetic  acid  and  sulphate 
of  soda, or  sulphate  of  magnesia.  M.  Mehay  says, that  in  this 
case  it  is  necessary  to  admit  that  chemical  adion  does  not 
take  place,  or  at  least  that  the  quantities  of  borate  or 
acetate  formed  are  inappreciable. 

.At  one  of  the  recent  meetings  of  the  Academy,  M. 
Nickles  presented  a  memoir  on  “  Manganoso-manganic 
Fluoride.”  When  pure  peroxide  of  manganese  is  treated 
with  hydrofluoric  acid,  as  in  making  fluomanganous  acid, 
the  solution  sometimes  becomes  covered  by  an  abundant 
brown  crystallisation  ;  this  is  more  frequently  produced 
when  operating  with  a  warm  solution.  M.  Nickles 
separated  some  of  these  crystals,  which  upon  analysis 
gave  numbers  corresponding  with  the  formula, 

MnFl  +  Mn2Fl3  +  10HO. 

Manganoso-manganic  fluoride  is  soluble  in  water,  which 
becomes  coloured  brown  ;  it  is  decomposed  by  much 
water  like  fluomanganites,  giving  rise  to  a  brown  deposit 
of  oxide  ;  with  the  alkaline  carbonates  it  produces  effer¬ 
vescence,  oxide  of  manganese  being  deposited.  With 
fluonde  of  potassium,  a  rose  coloured  precipitate  is  formed. 
Like  fluomanganous  acid,  it  corrodes  silver  ;  agitated  with 
silver  foil  or  powder,  the  solution  gradually  dissolves  this 
metal,  at  the  same  time  passing  into  the  state  of  protofluoride 
and  becoming  colourless.  Nevertheless,  the  solution 
always  contains  a  little  manganese,  and  fluoride  of 
potassium  causes  a  precipitate  which  contains  fluorine, 
manganese,  silver,  and  potassium  in  very  variable  pro¬ 
portions.  In  general,  manganoso-manganic  fluoride 
reads  like  sesquifluoride  and  perfiuoride  of  manganese. 
M.  Nickles  has  previously  stated  that  while  MnFlz 
resembles  MnCl2  by  its  composition,  it  differs  in  properties, 
being  more  stable  than  the  chloride,  and  playing  freely 
the  part  of  an  acid.  After  this,  to  find  it  uniting  to  MnFl, 
forming  a  fluosalt  capable  of  ranking  with 

Mn304  =  MnO  +  Mn203, 

is  not  astonishing.  Here  is  then,  says  M.  Nickles,  a 
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fresh  faCt  to  apply  to  the  tendency  already  recognised  by 
him  in  the  singular  compounds  of  chlorides,  of  compounds 
being  proportionately  acid  to  the  lowness  of  the  equiva¬ 
lent,  and  of  their  gaining  stability  in  the  same  proportion. 
Analogous  results  have  been  obtained  with  iron ; 
M.  Nickles  promises  to  communicate  them  to  the  Academy 
shortly. 

The  only  paper  of  chemical  interest  communicated  to 
the  Academy  on  September  14th  was  “  A  Note  on  a 
Process  for  obtaining  Pure  Hydrogen  without  Odour  by 
the  Action  of  Chloride  of  Ammonium  on  Zinc,”  from  M. 
Delaurier.  At  the  meeting  on  the  21st,  M.  Tenzsch 
informed  the  Academy  that  he  had  discovered  microscopic 
aquatic  plants  in  certain  rocks  termed  eruptive  ;  MM. 
L’Hote  and  St.  Edme  addressed  a  note  on  “  The  Genera¬ 
tion  of  Ozone  in  Oxygen  and  in  Air  influenced  by  the 
Eledtric  Spark  of  Condensation,”  and  M.  Commaille  a 
note  “  On  Phosphoretted  Hydrogen,  and  on  the  error  it 
may  occasion  in  the  Determination  of  Oxygen.” 

MM.  L’LIote  and  St.  Edme,  in  connection  with  the 
application  of  ozonised  air  in  ventilating  large  buildings, 
have  examined  the  charadter  of  the  ozone  obtained  in 
passing. air  through  Ladd’s  condensing  apparatus.  They 
find  the  air  leaving  the  apparatus  to  be  free  from  nitrous 
compounds. 

On  the  28th,  M.  de  Luynes  communicated  a  memoir 
“  On  some  New  Combinations  of  Orcine,”  and  MM. 
Scheurer-Kestner  and  C.  Meunier  “  An  Account  of  their 
Further  Researches  on  the  Combustion  of  Oil ;”  M.  Pisani 
communicated  “  The  Analysis  of  a  Meteorite  which  fell 
at  Orans  on  the  nth  July,  1868.” 

Orcine  combines  diredtly  with  picric  acid  to  form  a 
definite  compound,  which  is  prepared  in  the  following 
manner  : — Picric  acid  is  placed  in  a  porcelain  dish  with  a 
quantity  of  water  insufficient  to  dissolve  it,  and  the  mix¬ 
ture  heated  to  ebullition.  The  undissolved  picric  acid 
forms  an  oily  layer  at  the  bottom  of  the  dish.  On  adding 
orcine  gradually,  each  fragment  is  observed  to  dissolve, 
forming  a  red  tint,  at  the  same  time  that  the  proportion 
of  undissolved  picric  acid  diminished.  At  a  certain 
moment  the  quantity  of  orcine  added  is  sufficiently  great 
for  the  whole  of  the  picric  acid  to  be  dissolved.  For 
20  grammes  of  picric  and  100  grammes  of  water,  12  or  14 
grammes  of  crystallised  orcine  are  required.  On  cooling, 
crystals  resembling  in  colour  bichromate  of  potash  make 
their  appearance.  The  crystals  are  drained  quickly  and 
placed  in  vacuo  ;  they  become  yellow  in  drying.  The 
compound  thus  obtained  is  very  deliquescent  ;  it  is  soluble 
in  alcohol  andin  ether.  Benzol  destroys  the  combination. 
Pleated  on  platinum,  it  fuses  and  burns  with  a  bright 
flame.  Analysis  gave  results  corresponding  with  the 
formula — 

CiaE^NO^CLjCi^HgO^  =  C26HUN3O18. 

The  compound  thus  contains  equal  equivalents  of  orcine 
and  picric  acid,  and  may  be  ranged  with  the  products  that 
picric  acid  forms  with  carbolic  acid  and  certain  hydro¬ 
carbons.  The  aqueous  solution  dyes  silk  in  the  same  way 
as  a  solution  of  picric  acid  ;  orcine  might  possibly  serve 
to  facilitate  the  solution  of  picric  acid. 

Pyrogallic  acid  in  presence  of  picric  acid  and  water 
behaves  similarly  to  orcine  ;  it  forms  a  compound  crystal¬ 
lised  in  large  plates,  blackening  slightly  in  the  air,  and 
containing  picric  acid  and  pyrogallic  acid. 

Orcine  combines  with  nicotine.  When  aqueous 
solutions  of  orcine  and  nicotine  are  mixed,  an  oily  matter 
is  precipitated,  which  collects  into  slightly  pink  drops. 
This  compound  is  dissolved  in  an  excess  of  nicotine. 
Pyrogallic  acid  gives,  under  the  same  circumstances,  an 
oily  product  gradually  browning  in  the  air.  M.  Wurtz 
has  shown  that  in  certain  cases  oxide  of  ethylene  comports 
itself  towards  certain  salts  as  a  base  ;  thus  it  displaces 
magnesia  from  chloride  of  magnesium.  Oxide  ofethylene 
appears  to  combine  with  orcine,  like  organic  bases.  On 
introducing  a  piece  of  solid  orcine,  previously  fused,  under 
a  bell  jar  full  of  gaseous  oxide  of  ethylene,  the  orcine 
gradually  liquefies,  at  the  same  time  the  gas  is  abundantly 


absorbed  ;  1  gramme  of  orcine  absorbs  more  than  400  c.c; 
of  oxide  of  ethylene  at  ordinary  temperature  and  pressure. 
By  contact  with  solid  potash  the  gas  is  set  at  liberty. 
The  aqueous  solution  of  orcine  dissolves  rosaniline, 
becoming  of  the  intense  colour  of  an  alcoholic  or  acid 
solution.  Finally  orcine  seems  to  combine  with  chloride 
of  sodium. 

M.  Pisani  in  his  analysis  of  the  meteorite  which  fell  on 
July  nth,  1868,  at  Ornans  (Doubs),  after  the  complete 
anafysis  gives  the  following  numbers  for  the  proximate 
constituents  r^peridote,  75'io,  unattackable.  silicate, 
i5‘26,  nickeliferous  iron,  r§ 5,  magnetic  pyrites  (FeySg), 
6’8i,  and  chromiferous  iron,  o‘4.  He  remarks  that  the 
proportion  of  peridote  in  this  meteorite  is  much  larger 
than  in  any  other  known. 
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To  the  Editor  of  the  Chemical  News. 

Sir, — Although  I  perfectly  agree  with  Mr.  Little  as  to 
the  necessity  of  doing  something  to  put  a  stop  to  the  large 
number  of  “quack”  fertilisers  now  deluging  the  market, 
I  must  take  exception  to  the  way  in  which  he  seeks  to 
carry  his  point.  My  counsel  to  him  would  be  the  same 
as  Dr.  Abernethy’s  (when  sounded  by  a  friend  for  a  gratis 
opinion) — “  Go,  sir,  and  take  advice.”  It  appears  to  me, 
that  to  combine  as  a  sort  of  co-operative  society — 1st,  to 
obtain  a  given  manure  at  a  cheap  rate  ;  and  2nd,  to  get  an 
opinion,  or  rather  series  of  opinions,  from  our  eminent 
men,  by  inaugurating  a  controversy  on  manures,  into 
which  many  of  our  chemists  will  plunge  eagerly — is  not 
the  most  likely  course  to  be  of  any  ultimate-  service, 
although  it  may  be  a  cheap  one  in  the  meantime. 
If  the  farmers  of  a  county,  or  division  of  a  county,  would 
combine,  and  pay  a  retainer  to  a  properly  educated  chemist, 
who  would  in  return  agree  to  reside  amongst  them,  and 
give  his  services  at  some  nominal  fixed  scale  of  fees,  what 
an  incalculable  advantage  it  would  be  to  them.  A  farmer 
would  then  be  free  to  purchase  any  suitable  manure  for 
his  crops  in  the  cheapest  market,  and,  by  simply  sending 
his  samples  to  the  Society’s  Laboratory,  he  would  at  once 
be  advised  what  to  use  and  what  to  shun.  This  would 
soon  drive  the  “  quacks  ”  from  the  field,  while  the  ordinary 
competition  amoug  manufacturers,  would  keep  the  prices 
down  by  the  usual  rule  of  free  trade. 

I  hold,  therefore,  that  the  true  panacea  is  the  appoint¬ 
ment  of  a  qualified  chemist  by  every  Chamber  of  Agri¬ 
culture  throughout  Britain,  and  that  thereafter  no  farmer 
should  buy  any  artificial  manure,  except  under  his  advice, 
deduced  from  aCtual  analysis  of  the  sample  handed  in  by 
the  trader,  and  confirmed  by  another  analysis  of  a  fair 
sample  of  the  bulk  delivered.  In  such  a  laboratory 
provision  might  also  be  made  for  the  instruction  of  sons 
of  members  iivthe  elements  of  agricultural  chemistry  while 
to  that  branch  of  science  itself,  an  impetus  would  be  given 
by  increasing  the  number  of  paying  appointments,  and  so 
inducing  many  clever  young  men  to  study  chemistry,  who 
are  at  present  kept  out  of  our  profession  by  their  poverty, 
and  by  the  almost  utter  hopelessness  of  living  by  it  in  after 
life.  I  trust,  therefore,  in  conclusion,  that  the  chemists 
of  England  will  not,  in  justice  to  themselves,  be  induced 
to  enter  upon  the  discussion  sought  to  be  inaugurated 
until  it  is  started,  not  by  the  farmers,  but  by  the  chemists 
themselves  who  have  been  appointed  as  above  proposed. 

I  should  have  liked  to  have  said  something  on  their 
“  superphosphate  ”  ideas,  but,  as  that  would  be  to  enter 
upon  the  very  discussion  I  deprecate,  I  must  reserve  my 
remarks  for  a  better  occasion. — I  am,  &c., 

John  Muter. 

New  Kennington  Institute, 

November  2,  1868. 
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MISCELLANEOUS. 


Liebig’s  Extracft  of  Meat. — A  paragraph  having 
appeared  in  Once  a  Week ,  containing  imputations  upon 
Liebig’s  extract  of  meat  as  an  article  of  food,  the  following 
explanatory  letter,  addressed  to  the  editor  of  Once  a  Week , 
has  been  forwarded  to  us  for  insertion  : — 

“  Sir, — Your  last  number,  dated  31st  October,  refers  to 
assertions  of  a  Dr.  Kemmerich  that  Liebig’s  extradt  of 
meat  adts,  in  large  doses,  as  a  poison.  You  are  probably 
not  aware  that  extradt  of  meat  is,  in  fadt,  nothing  but 
solid  beef  tea,  from  which  the  water  has  been  evaporated, 
free  of  fat  and  gelatine  ;  and  that  the  extradt  has  been 
used  both  for  medical  and  household  purposes  for  years 
past,  with  such  increasing  success  that  the  main  difficulty 
of  dealers  generally  has  been  to  find  an  adequate  supply 
for  the  rapidly  augmenting  demand.  The  medical  pro¬ 
fession,  eminent  scientific  authorities,  and  Government 
Commissions  have  reported  very  favourably  on  extradt  of 
meat  as  an  article  of  food,  and  there  has  never  been  a 
single  instance  of  its  use  having  produced  any  injurious 
effedt.  It  is  manifest  that  the  insinuation  that  the  extradt 
is  poisonous  in  any  way  is  perfedtly  absurd. — I  am,  Sir, 
your  obedient  servant,  Chas.  Rotter,  Secretary.” 

Failure  of  Photographing  the  Eclipse  in  India. — 
It  is  a  matter  for  deep  regret  and  mortification  that  the 
photographic  part  of  the  operations  of  the  expedition  sent 
out  from  England  to  India  to  observe  the  late  solar  eclipse 
was  a  comparative  failure.  Some  weeks  ago  the  members 
of  the  Royal  Astronomical  Society  received  copies  of  a 
letter  sent  by  Major  Tennant  to  the  Astronomer-Royal, 
recording  the  results  obtained  at  Guntoor  on  the  18th  of 
August.  The  photographic  portion  of  the  report  was  so 
unsatisfactory,  or  even  humiliating,  that  we  felt  little 
inclination  to  publish  it.  An  extradt  secured  from  a 
second  letter,  although  recording  that  the  results  were 
better  than  were  at  first  believed,  does  not  serve  to 
redeem  the  operations  from  the  stigma  of  comparative 
failure.  Our  first  impulse,  on  reading  such  a  statement 
as  the  result  of  such  an  expedition  on  such  an  occasion, 
was  to  repeat  the  famous  sentence  of  Ruskin,  “  This  is 
not  failure,  but  disaster  !”  Compared  with  the  results 
obtained  by  Mr.  Warren  de  la  Rue  in  Spain,  in  i860  ; 
compared  with  those  secured  by  the  German  expedition, 
and  recorded  in  our  pages  by  Dr.  Vogel,  such  an  issue  as 
the  above  is  most  humiliating.  The  plates  were  under¬ 
exposed,  and  covered  with  spots,  we  are  told,  as  though 
the  possibility  of  guarding  against  such  contingencies  was 
a  thing  undreamt  of.  In  a  subsequent  letter  to  Mr. 
Warren  de  la  Rue,  Major  Tennant  is  more  hopeful,  and 
better  satisfied  with  the  results  obtained.  The  result  of 
the  under-exposure,  it  is  here  suggested,  was  less  injurious 
than  was  at  first  suspedted ;  but  the  multitude  of  spots, 
from  the  nitrate  of  silver  becoming  “concentrated,”  of 
course  nothing  can  remove,  and  their  presence  must 
seriously  interfere  with  the  value  of  the  photographic 
record  of  the  eclipse.  This  expedition  was  sent  out  by 
the  Royal  Society,  aided  by  Government,  and  we  fear  very 
much  that  it  is  to  the  aid  of  the  latter  much  of  the  failure 
may  be  attributed.  It  is  probable,  in  fad,  that  it  is  due 
to  red  tape.  A  staff  of  men  provided  by  Government 
might  or  might  not  be  fitted  in  all  respeds  for  the  work  ; 
but  if  the  men  “told  off”  for  the  duty  knew  nothing  of 
photography,  it  would  be  against  all  precedent  to  import 
a  photographer  from  another  department.  If  the  men 
were  seleded  from  the  Engineers,  and  they  were  not 
familiar  with  photographic  operations,  it  would  be  quite 
inadmissible  to  introduce  amongst  them  men  from  (say)  the 
Artillery,  who  were  skilled  photographers.  It  is  probable, 
from  what  we  can  learn,  that  to  a  cause  of  this  kind  the 
failure  in  result  was  due.  Be  this  as  it  may,  however,  it 
appears  tolerably  clear  that  no  experienced  photographer 
formed  part  of  the  expedition  staff,  or  we  should  not  have 
heard  of  such  puerile  difficulties  as  spots  from  concentra¬ 
tions  of  the  silver  solution.  The  photographic  operations  of 
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the  German  expedition,  were  admirable  in  their  systematic 
prevision.  Possible  forms  of  failure  were  anticipated  and 
carefully  provided  against.  The  condition  of  the  various 
chemicals  was  carefully  tested,  and  the  relative  working 
conditions  of  various  collodions  ascertained  under  the 
precise  circumstances  in  which  they  would  be  required. 
Preliminary  exposures  were  tried  on  the  spot.  In  short, 
everything  was  so  well  rehearsed,  and  every  one  so  care¬ 
fully  told  off  to  his  duty,  that  failure  from  preventible 
causes  was  scarcely  possible.  If  this  expedition  were 
distinguished  by  anything  of  military  routine,  it  was  in  the 
efficient  drill  by  which  they  prepared  themselves  for  actual 
operations ;  whilst  the  one  military  element  which  was 
missing  in  the  expedition  in  India  was  this  effedtive  drill. 
We  have  in  this  country  several  photographers  of  high 
repute  and  great  practical  skill  who  have  had  experience 
in  Eastern  photography,  and  who  have  succeeded  amid  the 
gravest  difficulties.  We  refer  to  such  men  as  Bedford,  and 
Frith,  and  Goode.  Surely  it  would  have  been  possible  to 
have  secured  the  services  of  some  of  these  or  other 
experienced  photographers  to  whom  the  purely  photo¬ 
graphic  operations  should  have  been  confided,  and  who 
would  have  certainly  secured  immunity  from  the 
disasters  attending  concentrated  silver  solutions,  and 
probably  also  from  the  risk  of  under-exposure. — The 
Photographic  News. 


PATENTS. 

Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2950.  R.  Oxland,  Plymouth,  Devonshire,  and  J.  Hocking,  jun., 
Redruth,  Cornwall,  “  Improvements  in  calcining  ores  and  minerals.— 
Petition  recorded  September  25,  1868. 

3112.  T.  Merz,  Hebburn,  Durham,  and  G.  Thomson,  Pelaw-Main, 
Durham,  “  Improvements  in  calcining  ores,  minerals,  and  other  sub¬ 
stances,  and  in  furnaces  therefor.” — -October  10,  1868. 

3167.  R.  Pearce,  Swansea,  “Improvements  in  the  separation  of 
copper  and  other  metals  from  silver  and  gold,  the  same  being  appli¬ 
cable  to  other  metallurgical  operations.” 

3171.  W.  E.  Newton,  Chancery  Lane,  “  Improvements  in  the  manu¬ 
facture  of  syrup  and  sugar."— A  communication  from  N.  Pigeon, 
Brooklyn,  New  York,  U.S.A. — October  16, 1868. 

3203.  G.  Chapman,  Glasgow,  N.B.,  “  Improvements  in  treating 
sewage  in  order  to  obtain  valuable  products  therefrom.” — October  20, 
1868. 

INVENTION  PROTECTED  BY  THE  DEPOSIT  OF  A 
COMPLETE  SPECIFICATION. 

3237.  A.  B.  Berard,  Avenue  Montaigne,  Paris,  “  Improvements  in 
the  processes  and  apparatuses  for  converting  cast-iron  into  steel.” — 
Petition  recorded  October  23,  1868. 

NOTICES  TO  PROCEED. 

2042.  E.  Mucklow,  Bury,  “  Utilising  refuse  tanning  matters  for 
dyeing  purposes.” — Petition  recorded  June  25,  1868. 

2067.  J.  Baggs,  High  Holborn,  Middlesex,  and  F.  Braby,  Camber¬ 
well,  Surrey,  “  Improvements  in  the  extrication  and  condensation  of 
ammonia,  and  in  the  manufacture  of  ammoniacal  salts.” — June  27, 
1868. 

2157.  A.  P.  Price,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improvements 
in  the  treatment  of  phosphates  of  lime,  and  in  obtaining  products 
therefrom.” — A  communication  from  E.  Pelouze  and  L.  Dusart,  Paris. 
— July  7,  1868. 

2296.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improve¬ 
ments  in  the  production  of  a  red  colouring  matter.” — A  communica¬ 
tion  from  A.  Clavel,  Basle,  Switzerland. — July  22,  1868. 

2268.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane, 
“  Improvements  in  converting  cast-iron  into  wrought-iron,  and 
in  uniting  oxides  and  fluxes  with  molten  cast-iron.”- — A  communica¬ 
tion  from  T.  S.  Blair,  Pittsburg,  Penn.,  U.S.A. — September  28, 
1868. 


TO  CORRESPONDENTS. 


Communications  have  been  received  from  Dr.  Rbhrig;  Dr.  Oxland 
(with  enclosure)  ;  Dr.  Muspratt ;  H.  Kynaston  ;  W.  S.  Colman  ;  W. 
Little  ;  H.  A.  Almond  ;  W.  Thompson;  E.  Harvey  (with  enclosure)  ; 
W.  Robertson  ;  J.  Morewood  (with  enclosure) ;  Dr.  R.  Angus  Smith, 
F.R.S. ;  W.  Baxter;  C.  A.  Cameron;  Mawson  and  Swan;  Brooke, 
Simpson,  and  Spill er;  E.  P.  Potter;  A.  C.  Hadland  and  Co.  ;  and 
J.  Nadal  Nye  and  Co. 
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SPECTRUM  OBSERVATIONS 

CONNECTED  WITH 

THE  RECENT  ECLIPSE  OF  THE  SUN. 


The  French  Minister  of  Public  Instruction  has  received 
the  following  report  from  M.  G.  Rayet,  who  examined  the 
protuberances  spectroscopically  during  the  total  eclipse  of 
the  sun  of  August  18th,  1868,  on  the  peninsula  of 
Malacca : — 

“  The  apparatus  which  I  used  at  Wah-Tonne  for  the 
optical  examination  of  the  light  of  the  protuberances, 
consisted  of  a  telescope  with  a  silvered  glass  mirror 
20  centimetres  in  diameter,  mounted  equatorially  for  the 
latitude  of  the  station,  and  of  a  direCt  vision  spectroscope. 
The  latter  instrument,  formed  of  three  very  dispersing 
prisms,  was  arranged  of  short  length  and  to  gi  ve  much  light. 

“  Spectrum  of  the  Horns. — The  slit  of  the  spectroscope 
having  been  arranged  so  as  to  cut  at  right  angles  the 
image  of  the  narrow  luminous  arc  which  would  remain 
some  seconds  before  total  obscurity,  I  first  examined 
the  light  from  the  extremity  of  the  horns.  On  the  ground 
of  a  speCtrum  with  very  sharp  black  lines  formed  by  the 
diffused  atmospheric  light,  was  seen  a  much  more  luminous 
band,  which  was  the  speCtrum  of  the  light  emitted  by  the 
extremity  of  the  horn.  Whatever  was  the  width  of  this 
part,  nothing  particular  could  be  noticed  in  it;  the  rays 
had  an  appearance  in  respeCt  to  width  and  intensity 
identical  with  those  of  the  ordinary  solar  speCtrum.  The 
observation  of  the  horns  was  interrupted  some  seconds 
before  totality,  in  order  to  remove  the  diaphragms  from 
the  telescope,  to  slightly  open  the  slit  of  the  spectroscope, 
and  thus  be  prepared  to  examine  the  protuberances. 

“  Spectrum  of  the  Protuberances. — At  the  instant  of  total 
obscurity,  the  slit  of  the  spectroscope  having  been  brought 
on  to  the  image  of  the  long  protuberance,  which  became 
visible  on  the  eastern  edge  of  the  sun,  I  immediately  saw  a 
series  of  nine  brilliant  lines,  which,  by  their  arrangement 
in  the  field,  their  relative  distance,  their  colour,  and  their 
general  effeCt  as  a  whole,  appeared  to  be  related  to  the  prin¬ 
cipal  lines  of  the  solar  speCtrum — b,  d,  e,  b,  an  unknown 
line,  f,  and  two  lines  of  the  group,  g.  These  lines 
possessed  great  brilliancy,  and  appeared  strongly  relieved 
from  the  ashy  grey  very  pale  ground. 

“  The  protuberances  are  therefore  jets  of  incandescent 
gaseous  matter,  the  flames  of  a  chemical  phenomenon  of 
extreme  energy.  It  may  also  be  remarked  that  the  light 
of  the  corona  is  very  faint  in  comparison  with  that  of  the 
protuberances  ;  for  whilst  the  light  of  the  latter  gave  'a 
very  vivid  speCtrum,  the  corona,  in  spite  of  the  rather 
large  opening  of  the  slit,  did  not  give  any  appreciably 
coloured  speCtrum. 


“  During  the  preceding  observations,  the  slit  of  the  spec¬ 
troscope  was  parallel  to  the  principal  length  of  the  pro¬ 
tuberance.  Thus  the  luminous  lines  were  seen  in  the 
apparatus  of  a  length  in  proportion  to  the  height  of  the 
protuberance  ;  the  slit  having  been  turned  go0  round,  the 
rays  appeared  reduced  to  the  appearance  of  brilliant  points 
corresponding  to  the  slight  width  of  the  luminous  horn  ; 
po  error  of  pbservation  is  therefore  possible,  and  the 


brilliant  lines  actually  represent  the  speCtrum  of  the  ligh 
of  the  protuberances. 

“  The  spectroscope  being  in  the  first  position  (the  slit 
parallel  to  the  length  of  the  protuberance)  the  very 
brilliant  lines  corresponding  to  d,  e,  and  f,  were  prolonged 
beyond  the  mean  length,  by  a  very  feeble  luminous  traCt, 
the  speCtrum  presenting  the  appearance  given  in  the 
accompanying  drawing.  A  certain  portion  of  the  incan¬ 
descent  gaseous  light  which  forms  the  protuberances 
therefore  spreads  into  the  solar  atmosphere  beyond  the 
limits  which  the  eye  in  general  assigns  to  these  expan¬ 
sions. 

“  The  examination  of  this  first  protuberance  being 
finished,  I  directed  the  slit  on  to  the  large  luminous  region 
which  was  at  the  west  of  the  sun.  This  time,  also,  the 
speCtrum  was  seen  to  consist  of  brilliant  lines  arranged  as 
in  the  first  case,  with  the  exception  of  there  being  only 
one  violet  line.  Therefore  all  the  protuberances  do  not 
appear  to  emit  identical  light.” 

On  the  24th  of  October,  the  Minister  of  Public  Instruc¬ 
tion  received  the  following  letter,  addressed  to  him  by 
M.  Janssen,  who  was  commissioned  to  examine  the  phe¬ 
nomena  of  the  eclipse  : — • 

“  Cocanada,  September  19,  1868. 

“  Sir, — I  have  this  moment  come  from  Guntour,  in  the 
interior,  where  I  observed  with  a  fine  sky  the  great 
eclipse  of  the  18th  of  August.  A  messenger  starting  for 
Bombay,  I  take  the  opportunity  of  sending  quickly  to  you 
my  views,  reserving  a  more  detailed  account  for  the  next 
steamer.  The  hospitality  of  the  English  has  been  worthy 
of  its  reputation.  Lord  Napier  had  me  taken  from  Madras 
to  Masulipatam  in  a  steam-boat  belonging  to  the  state  ; 
another  steam-boat  has  been  placed  at  my  disposal  in  the 
Godavery,  and  a  sub-colleCtor,  Mr.  Graham,  was  attached 
to  my  mission  to  remove  all  the  difficulties  which  I  might 
encounter  in  the  interior,  chiefly  on  account  of  the  quantity 
of  luggage  which  will  follow  me.  The  station  of  Guntoor 
is  undoubtedly  most  favourable  :  the  sky  was  beautiful, 
especially  during  the  totality,  and  my  powerful  telescopes, 
of  nearly  three  metres  of  focus,  have  enabled  me  to  make 
an  analytical  study  of  all  the  phenomena  of  the  eclipse. 
Immediately  after  the  totality  two  magnificent  pro¬ 
tuberances  made  their  appearance  ;  one  of  them  of  more 
than  three  minutes  in  height  shone  with  a  splendour 
which  it  is  difficult  to  imagine.  An  analysis  of  its  light 
showed  me  direcffly  that  it  was  formed  by  an  immense 
column  of  incandescent  gas,  principally  composed  of 
hydrogen.  The  analysis  of  the  regions  surrounding  the 
sun  where  M.  Kirchhoff  places  the  solar  atmosphere  has 
not  given  me  results  conformable  to  the  theory  prescribed 
by  this  illustrious  physicist.  These  results,  it  appears  to 
me,  should  lead  to  a  knowledge  of  the  real  constitution  of 
the  solar  spe&rum.  But  the  most  important  resim  of 
these  observations  is  the  discovery  of  a  method  of  which 
the  principle  was  conceived  during  the  eclipse  itself,  and 
which  will  allow  of  the  study  of  protuberances  and  of  the 
regions  surrounding  the  sun  at  all  times,  without  its 
being  necessary  to  have  recourse  to  the  interposition  of 
an  opaque  body  before  the  sun’s  disc.  This  method  is 
founded  upon  the  spedtral  properties  of  the  light  of  the 
protuberances — light  which  resolves  itself  into 
a  small  number  of  very  luminous  pencils  cor¬ 
responding  to  the  obscure  rays  of  the  solar  spec¬ 
trum.  The  day  after  the  eclipse  the  method  was 
applied  with  success.  I  was  enabled  to  assist  at 
a  new  eclipse,  as  it  were,  which  lasted  through¬ 
out  the  entire  day.  The  old  protuberances  were 
greatly  modified;  there  remained  scarcely  any 
traces  of  the  great  protuberance,  and  the  distribution  ofthe 
gaseous  matter  was  very  different.  From  this  day  to  the 
4th  of  September  I  have  constantly  studied  the  sun  from  this 
point  of  view.  I  have  made  pictures  of  the  protuberances, 
which  demonstrate  with  what  rapidity  (often  in  some 
minutes)  these  immense  gaseous  masses  are  broken  up 
and  displaced.  In  conclusion,  during  this  period,  which 
has  been  like  an  eclipse  of  seventeen  days,  I  have  colle&ed  a 
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great  number  of  fadts  on  the  physical  constitution  of  the 
sun. — (Signed)  Janssen.” 

In  our  last  number  we  gave  an  extradt  from  the  Photo¬ 
graphic  News ,  animadverting  on  the  mismanagement 
which  had  caused  the  English  attempts  to  photograph  the 
eclipse  to  be  a  comparative  failure.  It  is  some  consolation 
to  find  that  the  German  photographic  expedition  was 
eminently  successful,  and  the  following  graphic  account, 
from  the  pen  of  Dr.  Vogel,  the  photographer  in  chief,  will 
show  how  well  success  was  earned 

“  At  the  day  of  the  eclipse  we  rose  at  four  o’clock  in 
the  morning.  It  was  the  task  of  the  North  German  ex¬ 
pedition  to  make  a  photographic  view  of  the  eclipse 
during  its  totality.  For  this  purpose  we  had  a  long 
telescope  with  a  lens  of  6  inches,  without  difference  of 
focus,  and  with  a  focal  distance  of  6  feet.  This  lens,  con¬ 
structed  by  Steinheil,  afforded  a  solar  image  of  three 
quarters  of  an  inch  in  diameter,  which  was  taken  upon  a 
photographic  plate  by  means  of  an  ordinary  sliding  chest 
for  two  images. 

“  The  totality  of  the  eclipse  at  Aden  was  about  three 
minutes  long  (in  India  five  minutes)  ;  nevertheless,  we 
had  chosen  Aden  for  our  station  because  there  were 
already  photographic  observers  in  India,  and  because  the 
totality  appeared  at  Aden  about  an  hour  earlier  than  in 
India.  Therefore  a  comparison  of  the  different  results 
would  enable  us  to  decide  the  question,  if  the  protuberances 
appearing  at  a  total  eclipse  of  the  sun  were  changing  in 
the  course  of  time  or  not. 

“  Our  task  was  now  to  get  within  these  three  minutes 
as  many  views  of  the  phenomenon  as  possible.  For  this 
purpose  we  had  previously  exercised  ourselves  in  the 
employment  of  the  photographic  telescope,  like  artillery¬ 
men  with  their  guns. 

“  Dr.  Fritsche  prepared  the  plates  ir.  the  first  tent,  Dr. 
Zenker  put  the  sliding  chests  into  the  telescope,  Dr.  Thiell 
exposed,  and  I  myself  developed  in  the  second  tent. 

“  We  stated  that  it  was  possible  in  this  way  to  get  six 
images  (three  plates  of  two  images)  during  three  minutes. 

“When  the  decisive  moment  was  fast  advancing,  the 
sky,  hitherto  covered  with  clouds,  showed  some  openings, 
through  which  the  sun,  already  covered  partially  by  the 
moon,  was  to  be  seen.  The  landscape  around  was 
illuminated  by  the  strangest  light,  a  medium  between 
moon  and  sun  light. 

“  The  chemical  strength  of  light  was  exceedingly  weak. 
A  proof  plate  gave  a  wholly  exposed  image  of  the  cloud 
after  fifteen  seconds.  The  sun  crescent  became  smaller 
and  smaller,  and  the  opening  in  the  clouds  seemed  to  in¬ 
crease. 

“  The  last  minutes  before  the  totality  (which  began  at 
twenty  minutes  past  six  o’clock)  went  rapidly  away.  Dr. 
Fr  Ache  and  myself  crept  into  the  tents,  where  we  re¬ 
mained,  consequently  we  have  seen  nothing  of  the  totality. 
Our  work  began  ;  we  exposed  the  first  plate  five  and  ten 
seconds,  in  order  to  know  what  was  the  just  time. 

“  Muhammed,  our  black  servant,  brought  the  first 
attempt  into  my  tent.  I  poured  the  iron  developer  over 
the  plate,  eager  to  know  what  was  to  come.  At  this 
moment  my  light  was  extinguished.  I  called  for  light, 
but  nobody  heard  me,  as  all  were  about  their  task.  I 
stretched  my  right  hand  out  of  the  tent,  holding  the  chest 
in  the  left,  and  happily  caught  a’  small  oil  lamp,  which  I 
had  previously  prepared.  And  now  I  saw  the  image  of 
the  sun  appearing  on  the  plate.  The  dark  margin  of  the 
sun  was  surrounded  by  a  series  of  peculiar  elevations,  the 
other  side  showed  a  strange  hook  ;  the  phenomenon  being 
exactly  the  same  in  both  views.  My  joy  was  great,  but 
there  was  no  time  for  enjoyment.  I  soon  received  the 
second,  and,  after  another  minute,  the  third  plate.  ‘  The 
sun  is  coming  forth  !  ’  exclaimed  Dr.  Zenker.  The  totality 
was  over.  All  this  seemed  to  have  been  done  in  a 
moment. 

“  When  I  developed  the  second  plate  I  perceived  only 
very  weak  traces  of  an  image.  The  clouds  had  veiled 
the  sun  at  the  very  moment  of  the  exposure.  The  third 


plate  gave  two  brilliant  views,  with  protuberances  at  the 
lower  margin.  Glad  to  have  reached  so  much,  we.  washed, 
fixed,  and  varnished  the  plates,  and  immediately  took 
some  copies  on  glass,  which  were  to  be  dispatched  to 
Europe  separately.” 

On  the  day  of  the  eclipse  Major  Tennant  wrote  from 
Guntoor  to  the  Astronomer  Royal  as  follows  i— 

“  This  morning  was  very  promising,  and  if  it  had  fol¬ 
lowed  the  course  of  its  predecessor  we  should  have  had  a 
magnificent  clear  sky,  but  it  clouded  over  the  east  with 
thin  cumulostrati,  which,  while  hardly  stopping  vision, 
interfere  very  much  with  the  photographic  energy  ;  and  the 
result  was  that  every  negative  was  under-exposed,  and  we 
have  little  more  than  very  dense  marks  showing  the  pro¬ 
tuberances.  The  six  plates  arranged  for  were  duly  exposed, 
but  the  heat  so  concentrated  the  nitrate  of  silver  solution 
that,  besides  showing  but  faint  traces  of  any  corona,  they 
are  all  covered  with  spots.  Still  we  may  make  something 
of  them,  and  will  try. 

“  Captain  Branfill  reports  the  protuberances  unpolarised, 
and  the  corona  strongly  polarised  everywhere  in  a  plane 
passing  through  the  centre  of  the  sun. 

“  Complementarily  I  have  to  report  a  continuous  spec¬ 
trum  from  the  corona,  and  one  of  bright  lines  from  the 
prominence  I  examined.  I  am,  I  believe,  safe  in  saying 
that  three  of  the  lines  in  the  spedtrum  of  the  protuberances 
correspond  to  c,  d,  and  b.  I  saw  a  line  in  the  green  near 
f,  but  I  had  lost  so  much  time  in  finding  the  protuberance 
(owing  to  the  finder  having  changed  its  adjustment  since 
last  night)  that  I  lost  it  in  the  sunlight  before  measuring 
it,  and  I  believe  I  saw  traces  of  a  line  in  the  blue  near  G, 
but  to  see  them  clearly  involves  a  very  large  change  in  the 
focus  of  the  telescope,  which  was  out  of  the  question  then. 

“  I  conclude  that  my  result  is  that  the  atmosphere  of 
the  sun  is  mainly  of  non-luminous  (or  faintly  luminous) 
gas  at  a  short  distance  from  thejimb  of  the  sun.  It  may 
have  had  faintly  luminous  lines,  but  I  had  to  open  the 
jaws  a  good  deal  to  get  what  I  could  see  at  first,  and, 
consequently,  the  lines  would  be  diffused  somewhat;  still 
I  think  I  should  have  seen  them.  The  prominence  I 
examined  was  a  very  high  narrow  one,  almost,  to  my  eye, 
like  a  bit  of  the  sun  through  a  chink  in  brightness  and 
colour  (I  could  see  no  tinge  of  colour),  and  somewhat  zig¬ 
zagged  like  a  flash  of  lightning.  It  must  have  been  three 
minutes  high,  for  it  was  on  the  preceding  side  of  the  sun 
near  the  vertex,  and  was  a  marked  objedt,  both  in  the  last 
photo. -plate  just  before  the  sun  reappeared,  and  to  the  eye. 

“  Captain  Branfill  saw  the  prominences  coloured,  as  did 
two  other  gentlemen ;  but  one  in  my  observatory  (like 
myself)  only  saw  it  white.  I  should,  however,  say  that 
for  long  I  never  saw  a  Orionis  markedly  red,  nor  Antares, 
and  I  may  not  catch  red  soon,  though  I  cannot  conceive 
this  being  so. 

“  In  conclusion,  I  may  note  that  the  darkness  was  very 
slight,  and  the  colour  not  half  so  gloomy  as  in  the  eclipse 
of  1857,  which  was  partial  at  Delhi,  where  I  was  then.” 

Five  days  after  writing  the  above,  Major  Tennant  wrote 
to  Dr.  Warren  De  la  Rue  as  follows  : — 

“  I  did  myself  the  pleasure  of  sending  Mr.  Airy  a  report, 
such  as  I  could  hurriedly  make,  upon  the  18th,  of  what  we 
had  seen  and  done.  Since  then  we  have  been  enlarging 
the  photographs,  and  I  am  very  well  satisfied.  The  clouds 
reduced  the  adtinism  very  much  and  very  unequally,  but 
that  has  shown  new  things  to  me.  1st.  There  is  very 
little  corona.  2nd.  The  cloudy  structure  of  prominences 
is  very  marked.  But  the  most  remarkable  thing  is  a  great 
horn,  which  seems  to  have  been  3'  20"  nearly  high.  I 
have,  as  I  told  Mr.  Airy,  clearly  seen  in  its  spedtrum,  c,  D, 
and  h,  and  I  believe  I  saw  f,  but  did  not  identify  it.  Now 
this  shows  both  in  Nos.  1  and  3  (photographs)  as  a  ribbon 
of  light,  coiled  spirally  round  a  semi-transparent  centre. 
It  is  very  beautiful,  and  marked  in  3,  which  was  taken  twa 
minutes  after  the  (commencement  of)  totality,  and  I  am 
doing  my  best  to  keep  this  feature  (to  retain  this  feature) 
in  the  copies.  No.  1  was  taken  apparently  before  the  last 
of  the  sun  went.  Phillips  (one  of  his  assistants)  says  it 
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was,  and  there  is  a  spot  of  fog  such  as  would  be  the  result. 
There  is  a  fine  line  of  light  seen  through  all  this  fog  much 
brighter  than  the  corona.  This,  too,  I  am  keeping  on  en¬ 
larging.  We  have  got  six  enlarged  positives  about  2^ 
inches  in  diameter  from  each  negative.  Every  one  of  these 
shows  the  same  remarkable  spiral  structure  in  the  great 
horn.  I  find  there  are  traces  in  a  drawing  which  Dr. 
Janssen  got  made  of  that  prominence  (mentioned  in  the 
first  part  of  his  letters  as  invisible  to  the  eye)  of  which  I 
spoke.  The  positive  copies  I  will  enlarge  to  nine  inches.” 

The  following  communication  was  addressed  by  Lieut. 
John  Herschel,  R.E.,  to  Mr.  Huggins,  F.R.S.,  and  is  dated 
Belgaum,  Aug.  25th  : — 

“  The  week  preceding  the  event  had  quite  prepared  me 
for  disappointment.  There  seems  to  be  an  annual  cloudy 
and  rainy  season  at  Jamkandi,  which  lasts  about  a  fort¬ 
night,  and  was  said  to  be  somewhat  later  and  more  marked 
than  usual  this  year.  The  morning  broke,  however,  as 
usual,  clear,  but  the  driving  monsoon  clouds  soon  showed 
the  kind  of  sky  we  were  to  expeCt.  About  a  quarter  of  a 
minute  before  totality  a  thick  cloud  obscured  the  sun.  I 
had  placed  the  slit  (of  the  spectroscope)  so  as  to  cross  the 
crescent  at  about  the  vanishing  point  of  the  limb,  and  was 
watching  the  narrow  solar  speCtrum  grow  rapidly  narrower. 
You  may  conceive  the  state  of  nervous  tension  at  this 
moment.  Whatever  the  corona  was  competent  to  show 
must  in  a  few  seconds  have  been  revealed — unless,  indeed, 
it  should  so  happen  that  a  prominence  should  be  situated 
at  that  precise  spot,  in  which  case  the  double  spectrum 
would  be  presented.  But  the  solar  spedtrum  faded  out 
while  it  had  still  appreciable  width,  and  I  knew  a  cloud 
was  the  cause.  I  went  to  the  finder,  removed  the.  dark 
glass,  and  waited — in  that  fever  of  philosophical  impa¬ 
tience  which  recognises  the  futility  of  irritation,  even  while 
it  chafes  vfnder  the  knowledge  of  fleeting  seconds — how 
long  I  cannot  say,  perhaps  half  a  minute.  I  can  well 
recall  the  kind  of  frenzied  temptation  to  turn  screws  and 
look  somewhere  else,  checked  by  the  calm  ticking  of  the 
clock  telling  of  a  firm  hold  of  the  right  place,  cloud  or  no 
cloud.  Soon  the  cloud  hurried  over,  following  the  moon’s 
direction,  and,  therefore,  revealing  first  the  upper  limb, 
with  its  radiating  and,  as  I  fancied,  scintillating  corona, 
and  then  the  lower  limb.  Instantly  I  marked  a  promi¬ 
nence  near  the  needle  point  in  the  finder.  A  rapid  turn  of 
the  tangent  screw  covered  it  with  the  point  of  the  needle. 
Those  few  seconds  of  unveiling  were  practically  all  that  I 
saw  of  the  eclipse  as  a  spectator.  With  the  exception  of 
a  hurried  glance  into  the  finder  at  a  later  period  to  watch 
for  another  break,  I  was  the  whole  time  engaged  at  the 
spectroscope.  I  have  not  the  remotest  idea  from  actual 
experience  of  the  external  phenomena  which  were  present 
to  the  thousands  of  upturned  faces  whose  voices  I  heard 
outside.  I  might  easily  have  lifted  the  curtain  and  looked 
out  while  the  clouds  were  obstructing.  That  I  did  not  do 
so  is  only  to  be  explained  by  the  absence  of  mind,  as  re¬ 
garded  all  else,  produced  by  the  concentration  of  attention 
on  the  problem  before  me.  To  return  :  the  instant  the 
prominence  was  under  the  needle  point  I  returned  to  the 
spectroscope.  A  single  glance  solved  the  problem  in  great 
measure.  Three  vivid  lines — red,  orange,  blue  !  No 
others,  no  trace  of  a  continuous  spectrum.  I  think  I  was 
a  little  excited  about  this  time,  for  I  shouted  quite  unne¬ 
cessarily  to  my  recorder,  *  Red,  green,  yellow,’  quite  con¬ 
scious  of  the  fact  that  I  meant  orange  and  blue.  I  lost 
no  time  in  applying  myself  to  measurement.  And  here  I 
hesitate  ;  I  have  no  idea  how  those  five  minutes  passed  so 
quickly.  Clouds  were  evidently  passing  continually,  for 
the  lines  were  only  visible  occasionally.  The  red  must 
have  been  less  vivid  than  the  orange,  for  after  a  short 
attempt  to  measure  it  I  passed  on  to  secure  the  orange, 
and,  succeeding  to  my  satisfaction,  tried  for  the  blue  line. 
Here  I  was  less  successful.  The  glimpses  of  light  were 
rarer  and  feebler,  the  line  itself  growing  shorter  and  further 
from  the  cross.  I  did,  however,  place  the  cross  very  near 
the  true  position,  and  got  a  reading  just  as  the  re-illumi¬ 
nation  of  the  field  of  view  informed  me  that  the  sun  had 


reappeared  on  the  other  limb.  I  consider  there  can  be  no 
question  that  the  orange  line  was  identical  with  D  (sodium), 
so  far,  at  least,  as  the  instrument  is  competent  to  establish 
an  identity.  I  also  consider  that  the  identity  of  the  blue 
line  with  F  (hydrogen)  is  not  established  ;  on  the  contrary, 

I  believe  the  former  is  less  refraCted  than  f,  but  not  much. 
With  respeCt  to  the  red  line,  I  hesitate  much  in  assigning 
an  approximate  place.  It  might  have  been  near  c  (hydro¬ 
gen).  I  doubt  its  being  so  far  as  B,  but  there  would  be  its 
limits.  The  corona  may  have  projected  a  speCtrum  of 
some  kind,  but  I  saw  none.  I  therefore  conclude  it  was 
a  faint  solar  spedrum,  a  conclusion  in  accordance  with 
other  charaderistics  of  the  phenomenon,  but  especially 
with  the  (flickering?)  radiating  appearance,  and  with  the 
satisfadory  determination  by  Lieutenant  W.  M.  Campbell, 
R.E.,  of  the  conditions  of  polarisation  obtaining  in  the 
corona.  At  present  it  is  sufficient  to  state  that  these  ob¬ 
servations  leave  no  doubt  that  the  light  of  the  corona  is 
polarised  in  places  passing  through  the  sun’s  centre.  I 
have  had  no  communication  with  any  other  observers  since 
the  event.  I  am  curious  to  learn  how  far  our  results  will 
corroborate  each  other.” 

Captain  C.  T.  Haig,  R.E.,  who  observed  the  eclipse  at 
Beejapoor  with  a  hand  spedroscope,  has  forwarded  a  com¬ 
munication  to  the'  President  of  the  Royal  Society,  from 
which  we  extrad  the  following  : — 

“  I  may  state  at  once  that  I  observed  the  spedra  of  two 
red  flames  close  to  each  other,  and  in  their  spedra  two 
broad  bright  bands  quite  sharply  defined,  one  rose-madder 
and  the  other  light  golden.  These  spedra  were  soon 
lost  in  the  spedrum  of  the  moon’s  edge  just  before  emer¬ 
gence,  which  had  also  two  well-defined  bright  bands  (one 
green  and  one  indigo)  about  a  quarter  the  width  of  the 
bands  in  the  spedra  of  the  flames,  this  spedrum  being 
again  soon  lost  in  the  bright  sunlight.’’ 

“  While  the  obscuration  was  increasing,  Captain  T anner, 
during  the  few  peeps  we  got  at  the  eclipse,  made  drawings 
of  the  sun’s  spots,  and  sketched  the  mountains  on  the 
moon’s  edge,  of  which  there  were  two  plainly  visible  even 
with  my  small  theodolite.  The  darkness  increased  very 
slowly  till  just  before  totality,  when  the  increase  was  very 
rapid  and  sudden,  and  a  general  spontaneous  exclamation 
»  Oh  !  ’  from  all  of  us  gave  Mr.  Kero  Laxuman  the  time  of 
beginning  of  totality,  which  he  recorded  as  gh.  im.  49s. 
The  eclipse  was  at  that  time  completely  shut  out  from  our 
view  by  the  clouds — nimbi  low  down  being  carried  past  by 
the  high  wind ;  we  therefore  felt  at  leisure  to  make  our 
remarks  on  the  degree  of  the  darkness,  which  we  were 
surprised  to  find  so  far  from  total.  We  could  easily  write, 
read  our  writing,  and  read  the  seconds  of  our  watches 
without  the  aid  of  artificial  light.  We  were  all  lamenting 
our  misfortune  in  not  being  able  to  observe  the  eclipse, 
and  had  given  up  all  hope  of  witnessing  the  phenomena 
we  had  come  so  far  to  see,  and  Captain  Tanner  had  just 
noticed  the  faint  reappearance  of  light  in  the  west,  when, 
contrary  to  all  expectation,  and  to  our  intense  satisfaction, 
a  sudden  opening  in  the  nimbi  showed  us  the  eclipse 
through  the  cirrocumuli.  We  were  each  at  our  telescopes 
in  an  instant.  I  immediately  saw  through  the  naked  tele¬ 
scope  of  the  small  theodolite  that  red  flames  were  visible, 
and  at  once  pointed  the  spectroscope,  using  the  theodolite 
telescope  as  a  rest.  Very  fortunately  I  directed  the  spec¬ 
troscope  with  its  ‘refracting  edge’  tangent  to  the  moon 
where  two  red  flames  were  protruding,  separated  from 
each  other  by  a  small  interval  ;  so  that  their  speCtra,  which 
were  identical,  were  extended  over  the  dark  background 
of  the  moon’s  disc,  and  stood  out  in  most  marked  and 
brilliant  contrast  with  the  feeble  but  continuous  speCtrum 
of  the  corona  ;  and  in  their  speCtrum  there  were  the  two 
broad  bright  bands  I  have  above  described.  Most  fortu¬ 
nately,  also,  these  red  flames  were  on  that  part  of  the  sun 
which  first  reappeared  ;  so  that  just  before  or  just  at  emer¬ 
gence  there  appeared  at  the  very  part  I  was  intently  ob¬ 
serving  one  brilliant  wide  speCtrum  with  the  green  and 
indigo°  bands  before  described,  remaining  visible  for  an 
interval  just  long  enough  to  enable  me  to  make  quite  sure 
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of  the  position  of  the  bands,  which  were  then  obliterated 
by  the  bright  light  of  the  sun.  Of  course,  observing  with 
the  spectroscope  alone  it  would  have  been  impossible  to 
say  whether  the  spedtrum  with  the  green  and  indigo  bands 
appeared  just  before  or  just  after  emergence  ;  but  I  think 
it  must  have  been  just  before,  because  Captain  Tanner 
called  out  when  totality  was  over;  and  I  immediately  re¬ 
marked  that  I  thought  he  was  rather  late,  but  he  was  quite 
confident  about  the  accuracy  of  his  observation.  What 
struck  me  as  being  very  remarkable  was  the  circumstance, 
that  though  the  light  of  the  red  flames  was  to  the  naked 
eye  so  feeble  as  to  be  outshone  to  extinction  by  that  of 
the  corona,  nevertheless,  when  viewed  with  the  spectro¬ 
scope,  the  speCtrum  of  the  corona  was  very  weak,  and  that 
of  the  flames  remarkably  brilliant.  On  the  first  glimpse 
of  the  eclipse,  before  looking  through  the  telescope,  the 
corona  appeared  so  bright  that  it  gave  me  the  momentary 
impression  (as  it  did  to  Captain  Tanner)  of  its  being  an 
annular  eclipse.  We  are  divided  in  our  estimate  of  the 
length  of  the  interval  during  which  we  observed  the 
totality.  It  appeared  to  me  very  short — so  much  so,  that 
when  it  was  over  I  was  quite  taken  by  surprise  to  hear 
that  both  Captain  Tanner  and  Mr.  Kero  Laxuman  had 
taken  sketches  of  the  flames  ;  and  their  sketches,  both  as 
to  position  and  structure,  were,  with  one  slight  exception, 
remarkably  coincident.  From  the  time  of  my  first  pointing 
the  spectroscope  to  the  bursting  out  of  the  sun’s  light  I 
never  once  withdrew  my  eye,  though  it  had  been  my  in¬ 
tention  to  shift  the  prism-cap  on  to  the  telescope  of  the 
theodolite  as  soon  as  I  should  have  carefully  noted  the 
speCtrum  of  the  flames ;  but  while  I  was  intently  gazing 
on  the  two  bright  bands  to  impress  their  colour  well  on 
my  memory,  the  new  speCtrum  of  the  moon’s  edge  ap¬ 
peared,  so  that  I  was  under  the  impression  that  the  length 
of  the  time  of  observation  was  very  short.  On  the  other 
hand,  Captain  Tanner,  judging  from  the  amount  of  work 
he  did  in  the  time,  estimated  it  at  a  minute.  Mr.  Kero 
Laxuman  estimated  it  at  40  or  45  seconds.  Immediately 
after  the  totality  was  over  we  all  three  made  rough  notes 
of  our  observations;  and  Captain  Tanner’s  and  Mr.  Kero 
Laxuman’s  notes  agree  together  wonderfully  in  their 
description  of  the  structure  of  the  flames.” 

“  The  following  is  an  extract  from  Captain  Tanner’s  notes, 
taken  almost  immediately  after  the  eclipse : — ‘  I  at  first  saw 
three  prominences — one  long  curved  pointed  tongue,  and 
two  close  together,  straight  but  flat-topped,  about  two- 
thirds  the  height  of  the  former.  They  were  of  a  rose- 
madder  colour,  and  were  decidedly  more  like  flames  than 
anything  else,  not  only  in  their  general  appearance  and 
colour,  but  by  their  being  composed  of  smaller  tongues  of 
flame  parallel  (or  nearly  so)  to  the  general  axis  of  the 
flame,  so  that  they  had  a  streaky  appearance  and  a  ragged 
edge.  At  the  first  glance,  when  the  sun  was  somewhat 
obscured  by  clouds,  I  thought  they  were  homogeneous  and 
had  hard  edges ;  but  this  idea  was  at  once  dispelled  when 
the  clouds  cleared  off.  The  two  protuberances,  which 
were  close  together,  were  not,  as  far  as  I  could  see,  joined 
by  any  smaller  shots  of  flame.  I  afterwards  observed  one 
small  protuberance,  and  marked  the  position  of  it  in  my 
sketch.  I  did  not  observe  that  it  was  streaky,  as  the 
others  were — perhaps  on  account  of  its  being  so  small, 
and  perhaps  because  I  had  not  sufficient  time  to  examine 
it  properly.  As  regards  the  corona,  when  we  first  began 
to  see  the  eclipse  through  the  clouds,  I  was  under  the  im¬ 
pression  that  the  eclipse,  instead  of  being  total,  was  only 
annular,  so  bright  was  the  corona  near  the  moon’s  limb. 
I  could  not  detedt  any  irregularities  in  the  structure  of  the 
corona,  but  the  light  appeared  to  be  gradually  shaded  off 
all  round.” 

“  There  is  a  curious  coincidence  which  I  may  here  men¬ 
tion,  though  I  imagine  it  can  only  be  regarded  as  purely  for¬ 
tuitous,  viz.,  that  the  flames  were  almost  exadtly  opposite 
the  spots  on  the  sun’s  disc.” 

J.  N.  Lockyer,  Esq,,  has  forwarded  the  following  letter 
to  the  Secretary  of  the  Royal  Society 


“  Odtober  20,  1868. 

“  Sir, — I  beg  to  anticipate  a  more  detailed  communica¬ 
tion  by  informing  you  that,  after  a  number  of  failures, 
which  made  the  attempt  seem  hopeless,  I  have  this 
morning  perfectly  succeeded  in  obtaining  and  observing 
part  of  the  spedtrum  of  a  solar  prominence.  As  a  result  I 
have  established  the  existence  of  three  bright  lines  in  the 
following  positions  : — 

I.  Absolutely  coincident  with  c. 

II.  Nearly  coincident  with  f. 

III.  Near  d. 

“  The  third  line  (the  one  near  d)  is  more  refrangible  than 
the  more  refrangible  of  the  two  darkest  lines  by  eight  or 
nine  degrees  of  Kirchhoff’s  scale.  I  cannot  speak  with 
exadtness,  as  this  part  of  the  spedtrum  requires  re-mapping. 
I  have  evidence  that  the  prominence  was  a  very  fine  one. 
The  instrument  employed  is  the  solar  spedtroscope,  the 
funds  for  the  construction  of  which  were  supplied  by  the 
Government-Grant  Committee.  It  is  to  be  regretted  that 
its  construction  has  been  so  long  delayed. — I  have,  &c., 
J.  Norman  Lockyer.” 

Mr.  B.  Stewart,  writing  to  the  Athenceum,  speaks  of 
this  discovery  as  follows  : — 

“  A  few  days  since  I  received  the  following  note  from 
Mr.  Lockyer,  dated  the  20th  of  October,  who  had  already 
communicated  his  discovery  to  the  Royal  Society  :  ‘  Got 
a  prominence  with  the  new  spectroscope  :  got  the  positions 
of  three  lines  ;  one  corresponding  to  c  absolutely,  one  to  F 
very  nearly,  one  eight  or  nine  degrees  of  Kirchhoff’s  scale 
more  refrangible  than  the  most  refrangible  D  line.’  Re¬ 
cognising  the  importance  of  this  announcement,  I  im¬ 
mediately  sent  an  account  of  it  to  Mr.  De  La  Rue,  who 
was  in  Paris,  and  who  communicated  the  notice  to  the 
Academy  of  Sciences.  M.  De  Launay,  to  whom  the  com¬ 
munication  was  made,  immediately  replied  as  /ollows  :  ‘  I 
thank  you  for  the  new  and  interesting  observation  which 
I  have  just  received,  and  which  I  shall  be  happy  to  com¬ 
municate  to  the  Academy  of  Sciences  at  their  next  meet¬ 
ing.  Some  minutes  after  I  received  your  note  a  letter 
reached  me  from  M.  Janssen,  who  went  to  Indiato  observe 
the  eclipse  of  the  18th  of  August  from  the  spedtroscopic 
point  of  view.  I  will  communicate  his  letter  to  the 
Academy  also  at  the  next  meeting.’ 

“  Here,  then,  we  have  a  very  marked  instance  of  two 
observers,  quite  independently  of  each  other,  observing 
the  same  fadt  with  certain  differences.  M.  Janssen,  it 
will  be  noticed,  declares  for  hydrogen,  but  names  no  lines  ; 
he  considers  the  bright  lines  as  coincident  with  the  dark 
lines  of  the  spedtrum.  Mr.  Lockyer,  however,  has  not 
obtained  this  coincidence — in  fadt,  in  a  further  communi¬ 
cation  received  from  him,  he  lays  stress  on  the  want  of 
complete  coincidence  except  in  one  case,  without  in  the 
meantime  attempting  to  interpret  the  cause.  Probably 
his  spedtroscope  is  more  powerful  than  that  of  M.  Janssen. 
But  for  this  point,  and  doubtless  many  others,  we  must 
wait  for  the  promised  detailed  communication  to  the 
Royal  Society.  These  differences  of  fadt,  while  they 
render  the  problem  of  great  scientific  interest,  are  not 
the  only  differences  which  ought  to  be  borne  in  mind. 
Although  the  priority  of  observation  is  due  to  M.  Janssen, 
yet  the  possibility  of  the  discovery  was  suggested  by  Mr. 
Lockyer  more  than  two  years  ago,  and  to  my  knowledge 
he  has  been  working  at  it  since  that  time;  whereas  M. 
Janssen  frankly  acknowledges  that  the  idea  only  occurred 
to  him  during  the  eclipse  itself.  This  fadt  was  very  nobly 
referred  to  by  M.  Faye,  at  the  discussion  which  followed 
the  announcement  of  the  discovery  at  the  Academy  of 
Sciences.” 

The  following  remarks,  condensed  from  the  Saturday 
Review,  give  a  few  more  details  of  Mr.  Lockyer’s  dis¬ 
covery  : — 

“  Another  stride  in  advance  has  to  be  recorded  in  solar 
physics — perhaps  at  this  moment  the  most  progressive  de¬ 
partment  in  science.  Though  much  more  detailed  know¬ 
ledge  probably  remains  to  be  reached  by  prolonged 
observation,  we  may  say  broadly  that  the  spedtroscope 
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has  now  revealed  the  nature  of  solar  prominences — the  I  tion  of  the  prominence-spedtrum.  All  of  these  observers 
red  flames  of  the  eclipse— just  as  two  years  ago  the  same  had  reported  that  they  got  a  spedtrum  composed  of  bright 
beautiful  method  solved  the  sun-spot  problem,  and  not  lines  alone— the  evidence  of  burning  gas;  but,  either  from 
long  before  settled  the  vexed  question  of  the  constitution  the  necessary  hurry  attendant  upon  observations  during  the 
of  nebulas.  Solar  science  belongs  essentially  to  our  own  few  minutes  allowed  by  the  period  of  total  obscuration,  or 
time.  The  ancient  faith  that  the  great  luminary  was  a  from  some  other  cause,  the  most  remarkable  discrepancies 
sphere  of  inconceivable  brightness  and  spotless  purity  was,  appeared  in  the  positions  assigned  to  the  lines.  Captain 
it  is  true,  rudely  disturbed  two  centuries  and  a  half  ago,  Herschel,  who  represented  the  Royal  Society,  reported 
when  Galileo  and  his  contemporaries  observed  that  the  three  lines — one  absolutely  identical  with  d,  another  not 
solar  disc  was  subjed  to  eruptions  of  dark  spots  long  quite  agreeing  with  F,  and  the  third  somewhere  near  b  or  c 
supposed  to  be  opaque  clouds  or  solid  bodies  hiding  a  Major  Tennant,  who  went  to  Guntoor,  in  India,  on  behalf 
portion  of  the  incandescent  surface.  But  nearly  150  years  of  the  Royal  Astronomical  Society,  reported  three  lines, 
elapsed  before  Wilson’s  discovery  that  the  spots  were  c,  d,  and  b— this  last  being  in  a  region  where  no  other 
cavities  in  the  photosphere  (a  discovery  now  absolutely  observer  except  M.  Rayet  saw  any  line  at  all.  M.  Rayet, 
confirmed  by  the  modern  observations  of  Mr.  De  la  Rue  who  was  at  Wha-Tonne,  considered  that  he  deteded  as 
and  others),  and  then  another  century  passed  before  it  many  as  nine  lines — b,  d,  e,  b,  another  unknown  line 
was  ascertained  why  these  cavities  looked  dark,  and  what  two  of  the  lines  about  f,  and  the  line  g.  It  will  be 
was  the  nature  of  the  disturbances  which  produced  them,  observed  that  nearly  all  the  lines  named  by  these  observers 
This  has  been  the  work  of  the  last  few  years.  Two  rival  are  given  as  adually  corresponding  with  known  solar 
theories  for  a  short  time  struggled  for  pre-eminence.  One  lines.  M.  Janssen,  who  represented  the  Academie  des 
of  these,  due  to  M.  Faye,  explained  the  phenomenon  by  Sciences  and  the  Bureau  des  Longitudes,  reports  the 
supposing  that  the  mass  of  the  sun  was  composed  of  hydrogen  lines  as  the  principal  lines.  As  yet  the  detailed 
nebulous  matter  too  much  disorganized  by  its  excessive  accounts  from  these  observers  have  not  been  received  ; 
heat  to  shine  with  much  brilliancy,  while  the  light  was  but  it  seems  probable,  from  the  uncertainty  with  which 
due  to  the  partial  condensation  of  the  vaporous  surface  the  position  of  some  of  the  lines  is  spoken  of,  and  the 
into  incandescent  particles  in  the  cooler  photosphere.  A  |  wide  discrepancy  between  the  results  of  different  observa- 


spot,  according  to  this  view,  was  produced  by  an  up-rush 
of  the  superheated  and  less  brilliant  vapour  through  the 
photosphere.  The  other  theory  was  supported  by  three 
English  astronomers — Mr.  De  la  Rue,  Mr.  Balfour  Stewart, 
and  Mr.  Lcewy — who  had  been  making  diligent  solar 


tions,  that  the  lines  were  determined,  for  the  most  part, 
rather  by  estimate  than  by  measurement.  Although, 
therefore,  the  eclipse  observations  had  removed  all  doubt 
as  to  the  gaseous  nature  of  the  prominences,  and  thus 
anticipated  the  result  obtained  by  Mr.  Lockyer,  the  dis- 


observations  at  Kew.  Their  theory  was  based  on  the  covery  that  the  spedtrum  of  the  prominences  might  be 
established  fad,  that  while  the  bright  photosphere  full  observed  at  any  time  rendered  it  possible  to  ascertain  the 
of  incandescent  particles  envelops  the  sun,  the  photosphere  exadt  position  of  the  lines  with  a  precision  which  was  far 
itself  is  in  its  turn  surrounded  by  an  absorbent  atmosphere  ;  from  being  attained  in  the  observations  made  during  the 
and  they  held  that  a  spot  was  produced  by  a  down-rush  eclipse.  Scarcely,  however,  had  it  become  known  that 
of  this  atmosphere  into  the  region  of  the  photosphere,  the  search  for  the  prominences  had  at  last  pi oved  success 
Partly  by  displacing  and  partly  by  obscuring  the  photo-  |  ful,  when  a  letter  arrived  in  Paris  from  M.  Janssen,  stating 


sphere,  the  whirlwind  of  atmosphere,  according  to  this 
view,  darkens  the  cavity  of  the  spot.  Much  evidence  was 
accumulated  in  favour  of  the  English  theory,  but  it  was 
not  conclusively  established  until  the  year  1866,  when 
•Mr.  Lockyer  applied  to  the  investigation  the  same  method 


that,  while  making  his  eclipse  observations  it  occurred  to 
him  that  he  ought  to  be  able  to  see  the  prominence- 
spedtrum  without  calling  the  moon  in  aid  to  relieve  him 
from  the  brightness  of  the  sun.  Accordingly,  before 
returning  from  Guntoor,  he  had  made  the  attempt,  and 


of  spedtrum  analysis  by  the  aid  of  which  Mr.  Huggins  succeeded  in  getting  several  views  of  the  prominence 
had  a  short  time  before  ascertained  the  constitution  spedtrum  some  weeks  before  Mr.  Lockyer  had  achieved 
of  nebulae.”  the  same  result  in  England.  It  has  often  been  remarked 

“In  the  same  paper  in  which  Mr.  Lockyer  announced  how  frequently  scientific  discoveries  are  made  by  in- 
feis  solution  of  the  sun-spot  difficulty,  he  suggested  the  dependent  observers  at  the  same  time,  and  perhaps  the  coin¬ 
pertinent  question  whether  the  spedtroscope  might  not  cidence  was  seldom  closer  than  in  this  instance.  I  he 
afford  us  evidence  of  the  red  flames  which  total  eclipses  French  observer  was  the  first  who  adtually  caught  sight  o  t  e 
had  revealed.  The  question  was  not  a  mere  barren  con-  coveted  objedt,  but  the  Englishman  had  been  the  first  by 
jedture,  for  Mr.  Lockyer  employed  the  spedtroscope,  which  a  year  or  two  to  suggest  and  commence  the  search,  and 
he  had  mounted  for  the  examination  of  sun-spots,  in  was  the  first  to  publish  his  discovery.  His  results  were 
diligently  sweeping  round  the  edge  of  the  sun  in  search  announced  to  the  Royal  Society,  and  by  JV  r.  e  a  ue 
of  such  special  spedtrum  as  the  prominences  might  give,  to  the  Academie  des  Sciences,  before  the  arrival  of  JV  . 
From  the  year  1866  these  observations  were  continued  Janssen’s  letter,  which,  singularly  enough,  was  delivered 
without  result,  and  another  observer,  Mr.  Stone,  who  after-  to  the  President  of  the  French  Academy  a  few  minutes 
wards  commenced  a  similar  search,  was  equally  un-  after  a  more  detailed  announcement  of  the  English  is- 
successful ;  but  at  length,  in  the  early  part  of  the  present  |  covery  had  been  received  by  him. 


month,  a  spedtroscope  of  much  greater  power  was  mounted, 
and  Mr.  Lockyer  was  soon  rewarded  by  a  sight  of  the 
prominence-spedtrum,  which,  so  far  as  the  observations 
have  yet  gone,  appears  to  consist  of  three  bright  lines — 
one  corresponding  exadtly  to  the  dark  line  c  in  the  red 
portion  of  the  solar  spedtrum,  which  is  commonly  con¬ 
sidered  to  be  due  to  hydrogen  ;  another  nearly  coinciding 
with  the  line  F  at  the  confines  of  the  blue  and  green,  which 
is  also  ascribed  to  hydrogen  ;  and  a  third,  at  a  little  dis¬ 
tance  from  the  conspicuous  sodium  lines  d,  but  clearly 
distindt  from  them,  and,  curiously  enough,  without  any 
corresponding  line  which  has  yet  been  noted  in  the  solar 
spedtrum. 

“  Before  this  result  was  achieved  and  communicated  to 
the  Royal  Society,  the  eclipse  had  taken  place,  and  several 
observers  had  gone  to  India  and  other  places  within  the 
region  of  totality,  armed  with  apparatus  for  the  examina- 


M.  Janssen’s  letter,  which  appeared  in  the  Moniteur 
of  the  25th  instant,  state  that  the  prominences  are  prin¬ 
cipally  composed  of  hydrogen,  a  result  which,  as  to  the 
line  c,  entirely  agrees  with  Mr.  Lockyer’s.  We  shall  wait 
with  interest  to  see  whether,  on  the  receipt  of  the  more 
complete  report  which  M.  Janssen  as  well  as  Mr.  Lockyer 
promises,  his  conclusions  will  be  found  in  other  respedts 
to  agree  absolutely  with  those  of  the  English  astronomer; 
but  it  is  scarcely  likely,  from  the  nature  of  the  process, 
that  there  should  be  any  discrepancy.  One  observer  may 
possibly,  by  devoting  himself  too  exclusively  to  one  part 
of  the  spedtrum,  miss  a  line  which  another  detedts  ;  but, 
with  the  method  of  observation  devised  by  Mr.  Lockyer, 
a  line  which  is  once  seen  cannot  well  be  assigned  to  a 
wrong  place.  The  spedtroscope  being  diredted  to  the  edge 
of  the  sun  shows  in  the  field  of  view  a  narrow  belt  of  the 
true  solar  spedtrum,  and  beyond  this  comes  the  fainter 
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spedtrum  of  the  sun’s  atmosphere,  in  which  the  prolonga¬ 
tion  of  the  dark  lines  is  visible.  When  a  prominence  is 
reached,  as  the  instrument  sweeps  round  the  sun,  the 
bright  line  flashes  out,  sometimes  overlapping  both  the 
spedtrum  of  the  sun  and  that  of  the  atmosphere,  and  at 
other  times  entirely  within,  and  then  again  at  some  dis¬ 
tance  beyond,  the  edge  of  the  sun  ;  these  variations 
depending  of  course  on  the  form  and  position  of  the 
prominence,  and  affording,  as  both  M.  Janssen  and  Mr. 
Lockyer  at  once  pointed  out,  the  means  of  tracing  an 
adtual  outline  of  the  prominence  observed.  Whenever, 
therefore,  a  bright  line  is  seen,  it  shows  itself  super¬ 
imposed  upon  the  actual  solar  scale,  and  any  error  in 
assigning  its  position  would  be  inconceivable.  Where  the 
line  actually  corresponds  to  a  dark  line  it  appears  some¬ 
times  as  striking  out  the  black  line  from  the  bright  solar 
spedtrum,  at  others  as  prolonging  it  with  a  line  of  light. 
Both  these  appearances  were  strikingly  exhibited  with  the 
line  c,  when  we  had  the  privilege  of  observing  the  spedtrum 
through  Mr.  Lockyer’s  instrument  ;  and  the  extreme 
clearness  with  which  the  line  near  d  came  out  disposed  in 
a  moment  of  the  idea,  apparently  entertained  by  some 
of  the  observers  in  India,  that  the  two  were  identical. 
Whatever  this  bright  line  may  be,  it  is  certainly  not  a 
sodium  line.  At  present  it  is  not  certain  that  all  the  lines 
of  the  new  spedtrum  have  been  fixed,  and  it  is  just  con¬ 
ceivable  that  one  prominence  might  be  wanting  in  a 
line  disclosed  by  another  at  a  different  region  of  the 
sun.  But  there  seems  reason  to  believe  that  the  three 
lines  already  established  form,  at  any  rate,  the  principal 
part  of  the  spedtrum,  and  that  these  were  the  three 
lines  in  fadt  seen  by  most  of  the  observers,  although 
their  positions  are  so  differently  estimated.  Whether 
M.  Rayet’s  nine  lines  will  ever  be  confirmed  by  the 
more  exadt  and  deliberate  mode  of  observation  now 
shown  to  be  available,  seems  doubtful.  It  is  not, 
however,  worth  while  to  speculate  on  matters  which  a 
prolonged  course  of  observation  will  translate  into  the 
region  of  ascertained  fadts  ;  and  we  may  be  sure  that  the 
prominence-spectrum — now  that  it  has  once  been  caught 
will  not  be  left  alone  till  it  has  given  up  all  the  know¬ 
ledge  which  it  has  to  communicate,  much  of  which  we 
hope  to  hear  about  at  the  next  meeting  of  the  Royal 
Society.” 


ON  THE 
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AND  MANGANESE  IN  IRON  AND  STEEL. 
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Silicon,  Graphite. — To  4  c.c.  of  sulphuric  acid  are 
added  20  c.c.  of  water  in  a  beaker  of  100  c.c.  capacity,  and 
when  the  heat  produced  by  the  combination  of  the  water 
and  the  acid  has  entirely  disappeared,  2  grammes  of  pig- 
iron  finely  powdered  are  shaken  into  the  diluted  acid  and 
boiled  for  half  an  hour.  (For  steel  and  wrought-iron  not 
less  than  3  grammes  should  be  taken,  and  the  acid  for 
solution  added  in  the  proportion  shown  above  for  pig-iron  ). 
The  solution  is  then  evaporated  until  it  measures  18  c.c., 
allowed  to  cool  down  the  temperature  of  50°  C.,  and  4  c.c. 
of  nitric  acid  sp.  gr.  1*20  added,  boiled  for  a  quarter  of  an 
hour,  and  allowed  to  evaporate  on  a  water  bath,  until, 
on  holding  a  watch  glass  over  the  beaker,  there  occurs 
upon  it  no  perceptible  condensation.  To  the  dry  mass 
add  30  c.c.  of  water  and  5  c.c.  of  hydrochloric  acid  sp.  gr. 
ri6,  boil  for  a  quarter  of  an  hour,  and  add  more  hydro¬ 
chloric  acid  if  there  appears  to  be  anything  besides  silica 
and  graphite  undissolved  in  the  solution.  The  insoluble 
silica  and  graphite  are  thrown  on  a  filter,  which  has  been 
dried  at  ioo°  C.,  and  carefully  weighed,  washed  with  cold 
water  until  the  washings  give  no  iron  reaction  when 
tested  with  ferrocyanide  of  potassium  ;  then  washed  with  1 
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boiling  water  containing  5  per  cent  of  nitric  acid,  taking 
care  not  to  allow  the  acid  water  to  enter  the  filtrate  in 
which  the  manganese  is  to  be  estimated.  The  silica  and 
graphite  are  then  dried  on  the  filter  at  ioo°  C.,  and  weighed, 
ignited  in  a  porcelain  crucible,  and  the  weight  carefully 
taken.  The  difference  between  the  weighings  before  and 
after  ignition  gives  the  amount  of  the  graphite.  After 
ignition  the  silica  should  appear  quite  white,  any  trace  of 
red  colouration  showing  it  to  be  contaminated  with  iron. 
The  percentage  of  silicon  in  the  silica  is  48. 

Manganese. — The  filtrate  from  the  silica  is  diluted  with 
water  until  it  measures  400  c.c.,  and  accurately  divided 
into  two  portions  ot  200  c.c.  each,  one  of  which  is  set  on 
one  side,  and  in  the  other  the  manganese  is  estimated  in 
the  following  manner.  (In  the  case  of  wrought-iron  and 
steel,  where  3  grammes  are  taken,  the  solution  is  diluted 
to  200  c.c.,  and  the  manganese  estimated  without  divided 
the  solution).  A  saturated  solution  of  carbonate  of 
soda  is  added  to  the  manganese  solution  until  it  becomes 
nearly  neutralised,  appearing  of  a  deep  brown  colour ; 
water  containing  5  per  cent  of  carbonate  of  soda  is  then 
added  drop  by  drop  until  a  slight  turbidity  occurs  in  the 
solution ;  and  if  on  standing  in  the  cold  this  turbidity 
rather  increases  than  diminishes,  sufficient  soda  has  been 
added  (if  too  much  soda  has  been  added,  and  a  precipitate 
is  thrown  down,  the  excess  of  soda  must  be  neutralised 
by  hydrochloric  acid)  ;  to  the  slightly  turbid  solution  ij  c.c. 
of  hydrochloric  acid  is  added,  and  heated  on  the  water 
bath  until  the  solution  becomes  clear;  dilute  with  about 
half  as  much  water  as  the  volume  of  the  solution,  and  add 
30  c.c.  of  a  saturated  solution  of  acetate  of  soda,  boil  for 
a  quarter  of  an  hour,  allow  the  precipitated  iron  to  settle, 
and  decant  the  clear  liquid  through  a  filter,  washing  the 
iron  by  decantation  with  boiling  water  containing  J  per 
cent  of  acetate  of  soda  ;  finally  throw  the  iron  on  the  filter, 
and  continue  the  washing  until  bromine  water  gives  no 
reaction,  showing  that  all  the  manganese  has  passed 
through  the  filter ;  evaporate  the  filtrate  down  to  400  or 
500  c.c. ,  and  at  the  temperature  of  50°  C.;  add  a  few  drops 
of  bromine  to  precipitate  the  manganese,  and  keep  it 
about  that  temperature  for  twelve  hours,  stirring  occasion¬ 
ally  with  a  glass  rod  ;  the  solution  after  addition  of  the 
bromine  becomes  of  a  yellow  or  brownish  colour,  but 
should  be  perfectly  colourless  before  filtering.  The 
manganese  is  now  thrown  on  a  filter  which  has  been  dried 
at  ioo°  C.,  and  accurately  weighed,  washed  with  cold 
water  containing  1  per  cent  of  hydrochloric  acid,  dried 
at  ioo°  C.,  and  weighed.  The  precipitate  is  a  hydrated 
oxide  of  manganese  containing  59'2i  per  cent  of  man¬ 
ganese,  or  precipitate  may  also  be  ignited  in  a  porcelain 
crucible  at  a  white  heat,  and  is  then  an  anhydrous  oxide 
of  manganese  containing  72*05  per  cent  of  manganese. 
— Engineering. 


ON  THE 

PRODUCTS  OF  THE  ACTION  OF  SULPHIDE  OF 
AMMONIUM  UPON  STRYCHNINE. 

By  Professor  HOW,  D.C.L.,  Windsor,  Nova  Scotia. 


A  very  interesting  paper,  by  Dr.  A.  W.  Hofmann,  an¬ 
nouncing  the  existence  of  a  compound  of  persulphide  of 
hydrogen  and  strychnine,  was  lately  given  in  abstract  in 
this  Journal  (No.  453,  August  7,  1868).  My  object  in 
referring  to  it  is  to  point  out  that  some  substance  is 
probably  formed  in  the  reaction  by  which  the  compound 
is  obtained  which  has  not  yet  received  examination.  The 
process  employed  is  one  by  which,  as  I  showed  in  1855, 

( Edin .  New  Phil.  Journ .,  Jan.,  1855,  P*  47)?  the  hypo¬ 
sulphites  of  some  of  the  alkaloids  are  readily  formed.  It 
consists  in  digesting  the  alkaloids  with  sulphide  of  am¬ 
monium  with  free  access  of  air.  In  conducting  this 
operation  with  strychnine,  I  found,  as  first  mentioned  in 
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1854,  in  a  paper  “  On  the  Action  of  the  Halogen  Com¬ 
pounds  of  Ethyl  and  Amyl  on  some  of  the  Vegetable 
Alkaloids  ”  (Trans.  Royal  Soc.  Edin.,  xxi.,  p.  33),  that  a 
substance  was  produced  evidently  different  from  the  hypo¬ 
sulphite  of  strychnine,  a  white  salt  crystallising  in  rhom- 
boidal  plates,  formed  at  the  same  time.  It  was  doubtless 
the  compound  recently  examined  by  my  illustrious  master, 
and  possibly  I  should  have  made  out  its  nature  had  I 
remained  in  an  atmosphere  more  scientific  than  that  into 
which  my  fate  led  me  soon  after  my  account  of  the  hypo¬ 
sulphites  referred  to  above  was  written.  The  compound, 

C2IH22N202,H2S3, 

of  Hofmann,  is  described  as  giving  beautiful  needles,  of  an 
orange  colour,  completely  insoluble  in  water,  alcohol, 
ether,  and  sulphide  of  carbon.  In  my  notes  of  the  experi¬ 
ments  relating  to  the  hyposulphites,  I  find  mention  of 
“  stars  of  yellow  crystals,”  and  “yellow  red  stars,”  being 
deposited  on  the  walls  of  the  vessel  containing  strychnine, 
alcohol,  and  aqueous  sulphide  of  ammonium.  There  can 
be  very  little  doubt  of  the  body  alluded  to  by  myself  in 
1854  being  identical  with  the  compound  in  question,  for 
the  knowledge  of  whose  composition  we  are  indebted  to 
Dr.  Hofmann.  It  does  not,  however,  appear  that  this  is 
the  only  produCt  of  the  reaction  besides  the  hyposulphite 
of  strychnine,  for  I  find  in  the  same  notes  mention  of  a 
yellow  substance  which  “  dissolved  in  hot  rectified  spirit 
and  gave  a  semi-crystalline  deposit  on  cooling.”  Again, 
in  the  description  of  the  adtion  of  sulphuretted  hydrogen 
on  the  carbonate  of  ethylostrychnine,  I  state  (Edin. 
New  Phil.  Journ .,  Jan.  1855,  p.  55),  “  Hyposulphite  of 
ethylostrychnine  may  be  obtained  by  passing  sulphuretted 
hydrogen  into  the  carbonate  of  the  base,  and  allowing 
the  liquid  to  stand  exposed  to  a  moderate  heat.  It  is, 
however,  in  this  case  accompanied  by  a  produCt  which, 
to  judge  from  appearances,  is  the  same  as  that  formed  by 
the  action  of  sulphide  of  ammonium  upon  strychnine. 
This  substance  has  a  yellow  colour  and  is  of  extreme 
solubility  in  spirit,  and  nearly  insoluble  in  water.” 

Hence  it  appears  that  there  are  two  yellow  bodies 
formed,  one  only  of  which  is  as  yet  fully  made  out.  I 
mention  this  because  some  chemist  may  be  induced  to 
take  up  an  investigation  which  promises  interesting 
results.  I  may  add  that  I  began  to  examine  the  adtion 
of  sulphide  of  ammonium  on  strychnine,  as  mentioned 
in  one  of  the  papers  referred  to  above,  in  the  hope  of 
ascertaining  the  fundtion  of  the  second  atom  of  nitrogen. 

I  was  rewarded  by  making  the  acquaintance  of  the  hypo¬ 
sulphites  of  the  alkaloids,  indeed,  but  by  no  definite 
results  on  the  point  in  question  ;  such  as  I  obtained  are 
now  given,  and  I  wish  success  to  any  one  who  chooses  to 
take  up  a  problem  which  I  shall  most  probably  never 
again  attempt  to  solve. 


ON  A  MODE  OF  EXTRACTING  THE  METALS 
MOLYBDENUM  AND  CHROMIUM. 

By  J.  ENEU  LOUGHLIN,  M.D. 

Molybdenum  was  first  prepared  by  Hjelm  in  the  year 
1782.  His  method  consisted  in  heating  the  trioxide  of 
molybdenum  in  a  porcelain  crucible  for  two  or  three  hours. 
Several  other  methods  have  since  been  used,  prominent 
among  them  being  that  of  heating  the  acid  molybdate  of 
potassium  ;  also  the  redudtion  of  molybdate  of  ammonium 
by  heat,  or  the  redudtion  of  trioxide  of  molybdenum  by 
carbonate  of  soda.  Molybdenum  is  described  as  a  silver- 
white  metal,  not  altered  by  contadt  with  air  at  ordinary 
temperature.  Sp.  gr.  8‘5  ;  not  attacked  by  chlorhydric 
acid  or  dilute  sulphuric  acid.  Strong  sulphuric  and  nitric 
acids,  on  the  contrary,  adt  very  powerfully  upon  it  with 
evolution  of  sulphurous  acid  and  hyponitric  acid.  Having 
had  occasion  during  June,  1867,  to  use  some  molybdenum, 
I  tried  the  methods  above  stated ;  they  were  all  very 


233 

satisfadtory  as  regards  the  yield  of  pure  metal,  but  the 
time  was  rather  long.  I  then  had  recourse  to  the  reducing 
adtion  of  cyanide  of  potassium.  Molybdic  acid  was  pre¬ 
pared  and  tested  according  to  Fresenius*.  The  result 
being  satisfadtory  as  regarded  the  purity  of  the  molybdic 
acid,  10  grains  of  molybdic  acid  thus  prepared  were  mixed 
with  15  grains  of  cyanide  of  potassium  placed  in  a  porce¬ 
lain  crucible,  which  porcelain  crucible  with  the  lid  luted 
was  placed  in  another  crucible,  then  surrounded  by 
powdered  animal  charcoal  and  exposed  to  a  white  heat  for 
twelve  minutes.  At  that  time  the  crucibles  were  removed, 
allowed  to  cool,  and  examined  ;  the  porcelain  crucible 
was  found  lined  with  a  brilliant  silver-white  metal  of  a 
sp.  gr.  8’56,  which  was  not  attacked  by  chlorhydric  acid, 
but  violently  attacked  by  nitric  acid  with  evolution  of 
hyponitric  acid  fumes  ;  it  reduced  oxide  of  mercury  and 
oxide  of  silver  when  triturated  with  these  substances.  An 
analysis  of  this  showed  it  to  consist  of — 


Molybdenum . 98^7 

Impurities,  Si02,  C  .  1-3 


loom 

By  the  same  process,  using  sesquioxide  of  chromium  in 
place  of  molybdic  acid,  chromium  was  obtained,  possessing 
a  sp.  gr.  6-2.  The  best  results  were  procured  by  using  a 
reducing  mixture  of  cyanide  of  potassium  and  animal 
charcoal. — American  journal  of  Science ,  July,  1868. 
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CHEMICAL  SOCIETY. 

Thursday ,  November  5,  1868. 

Dr.  W.  A.  Miller,  V.P.R.S.,  &c.,  Vice-President,  in 

the  chair. 


The  minutes  of  the  previous  meeting  were  read  and 
confirmed.  Among  the  donations  to  the  library  which 
were  announced  was  the  valuable  present  made  by  Mrs. 
Warington  of  eighty  volumes  from  the  library  of  her 
lamented  husband,  the  late  Professor  Warington.  They 
consist  chiefly  of  works  which  belong  to  the  history  of 
chemistry,  and  not  the  least  important  of  them  is  a  copy 
of  Agricola’s  celebrated  treatise  “  De  re  Metallica.” 

The  following  names  of  candidates  for  admission  into 
the  Society  were  read  by  the  secretary  : — For  the  first 
time — Mr.  E.  G.  Tosh,  Ph.D.,  Mr.  G.  R.  Gowland ;  for  the 
second  time— Dr.  W.  J.  Balmer,  surgeon  to  the  Bengal 
Army. 

The  Chairman,  then  addressing  the  Society,  stated  that 
the  council  had  for  some  time  been  desirous  of  increasing 
the  number  of  Fellows  who  took  part  in  the  business  of 
the  Society,  but  that  they  had  met  with  some  difficulty 
from  the  restrictions  imposed  upon  them  by  the  charter, 
which  limited  the  number  of  the  council  to  twelve.  They 
found,  however,  that  the  charter  did  not  define  the 
number  of  the  vice-presidents,  and  they  therefore  suggested 
that  the  list  of  vice-presidents  should  be  increased  by 
two. 

For  the  purpose  of  discussing  this  proposal  and  altering 
the  5th  and  7th  bylaw,  the  chairman  summoned  the  Fellows 
of  the  Society  to  a  general  meeting  to  be  held  on  Thursday, 
November  19th,  at  eight  o’clock. 

The  first  paper  read  was  by  Mr.  W.  H.  Perkin,  “  On 
the  Hydride  of  Butyro-Salicyl  and  Butyric-Coumaric 
Acid."  This  paper  is  published  in  full  in  the  current 
number  of  the  Society’s  journal,  and  we  may  therefore 
content  ourselves  with  a  brief  abstract  of  it. 

The  author’s  previous  communications  had  shown  that 
hydride  of  aceto-salicyl,  H,C7H40,C2H30,0,  is  an  inter¬ 
mediate  stage  in  the  formation  of  coumarin  from  acetic 

*  Amer.  Journ.  Sci.,  pp.  179,  180,  Qualitative  Analysis. 
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anhydride  and  hydride  of  sodium-salicyl.  By  the  sub¬ 
stitution  of  other  anhydrides  for  the  acetic,  he  had 
obtained  homologues  of  coumarin,  and  he  now  describes 
the  hydride  of  butyro-salicyl,  which  forms  the  intermediate 
stage  in  the  synthesis  of  butyric  coumarin,  as  hydride  of 
aceto-salicyl  does  in  that  of  ordinary  coumarin. 

It  is  an  oil  boiling  at  2bo°-'2jo°  C.  Hydrate  of  potassium 
decomposes  it  into  hydride  of  potassium-salicyl  and 
butyrate  of  potassium,  and  it  yields  with  acetic  anhydride 
a  compound  (CgHsC^C^HsOj)  perfectly  parallel  with 
those  produced  by  the  adtion  of  the  anhydride  on  the 
hydrides  of  ethyl-salicyl,  aceto-salicyl,  &c.  When  boiled 
with  butyric  anhydride  and  butyrate  of  sodium  it  yields 
butyric  coumarin. 

By  the  adtion  of  hydrate  of  potassium,  butyric  coumarin 
yields  butyric-coumaric  acid,  a  true  homologue  of  ordinary 
coumaric  acid,  and  like  it  capable  of  yielding  only  mono¬ 
metallic  derivatives. 

“  On  the  Application  of  Chlorine  Gas  io  the  Toughening 
and  Refining  of  Gold,”  by  F.  B.  Miller,  F.C.S.,  Assayer 
in  the  Sydney  branch  of  the  Royal  Mint. 

The  methods  now  in  use  for  effedting  the  above  pur¬ 
poses  are  all  more  or  less  unsatisfactory,  and  the  author 
has  therefore  devised  a  process  which  appears  to  satisfy 
all  the  requirements  of  the  case  in  a  single  operation. 

A  French  clay  crucible  is  saturated  with  borax  by 
immersing  it  in  a  hot  saturated  solution,  and  drying.  The 
gold  is  then  melted  in  this  crucible  with  a  little  borax, 
and  a  stream  of  chlorine  gas  is  allowed  to  pass  through 
it  by  means  of  a  clay  tube  (a  tobacco-pipe  stem  was  found 
suitable).  The  chlorine  generator  is  fitted  with  a  safety 
tube  7  feet  long,  and  is  connedted  with  the  clay  tube  by 
a  caoutchouc  tube.  In  a  few  hours  the  whole  of  the  silver 
is  converted  into  chloride,  which  floats  on  the  gold.  The 
borax  prevents  the  absorption  of  the  chloride  by  the 
crucible,  and  also  its  volatilisation,  except  in  very  minute 
quantities.  As  soon  as  the  gold  has  become  solid,  the 
still  liquid  chloride  of  silver  is  poured  off,  and  the  gold 
is  now  found  to  have  a  fineness  of  say  993  parts  in  1,000. 
The  apparent  loss  of  gold  is  very  little  greater  than  is 
found  in  ordinary  gold  melting — being  2-g  parts  in  10,000 
— whereas  in  the  ordinary  process  it  is  2.  A  small  sample 
of  the  gold  is  removed  from  time  to  time  during  the 
operation  by  means  of  a  piece  of  tobacco-pipe  used  as  a 
pipette.  This  is  rapidly  assayed  approximately,  and  thus 
the  progress  of  the  operation  is  judged  of. 

The  fused  chloride  of  silver  obtained  as  a  slab  after 
the  operation,  is  reduced  by  placing  it  between  two  plates 
of  wrought-iron  in  a  bath  of  dilute  sulphuric  acid.  The 
spongy  silver  so  obtained  contains  gold,  which  may  be 
separated  by  nitric  acid.  The  nitrate  of  silver  can  of 
course  be  precipitated  as  chloride,  and  subsequently 
reduced.  The  gold  appears  to  be  present  in  the  chloride 
of  silver  in  the  form  of  a  double  chloride,  and  the  author 
has  succeeded  in  separating  it  diredtly  from  this  combina¬ 
tion  by  precipitation  by  metallic  silver. 

The  Chairman,  in  proposing  a  vote  of  thanks  to  the 
author,  remarked  upon  the  great  importance  of  the  new 
process.  Much  of  the  gold  imported  into  this  country 
contained  60  or  70  ounces  of  silver  in  1000,  which  could 
not  at  the  present  time  be  profitably  extracted.  The  new 
method  would  probably  be  soon  adopted  by  English 
assayers. 

Mr.  Forbes  had  listened  to  the  reading  of  the  paper 
with  great  pleasure.  It  had  hitherto  been  supposed  that 
the  volatility  of  chloride  of  silver  was  too  great  to  allow 
of  such  a  method  of  separation  being  adopted,  but  the 
author’s  experiments  seemed  to  leave  no  doubt  that  borax 
would  prevent  the  volatilisation. 

Professor  Foster  remarked  that  the  adtion  of  borax  in 
this  case  probably  consisted  in  its  shutting  out  the  atmo¬ 
sphere.  The  chloride  of  silver  could  not  evaporate  with¬ 
out  an  atmosphere  into  which  it  could  diffuse  itself.  Dr. 
Matthiessen,  in  some  of  his  experiments,  made  use  of 
fused  paraffin  for  the  same  purpose — viz.,  to  avoid  evapora¬ 
tion. 


“Note on  the  Specific  Gravity  and  Boiling-point  of  Chro- 
myl  Dichloride ,”  by  T.  E.  Thorpe,  Dalton  Scholar  in  the 
Laboratory  of  Owen’s  College,  Manchester.  The  author 
prepared  the  liquid  by  distilling  an  intimate  mixture  of  10 
parts  sodium  chloride  and  12  parts  potassium  dichromate 
with  30  parts  strong  sulphuric  acid.  He  removed  the  free 
chlorine  by  repeated  distillation  in  an  atmosphere  of  car¬ 
bonic  acid.  The  specific  gravity  of  the  liquid  so  obtained 
was,  at  a  temperature  of  250  C.,  i'92.  Walter,  whose 
previous  determination  is  quoted  by  the  author,  found 
1-71,  but  this  number  is  rendered  impossible  by  the  fadt 
that  the  pure  liquid  sinks  when  dropped  into  strong  sul¬ 
phuric  acid. 

The  boiling  point,  at  a  pressure  of  733  millimetres,  was 
found  to  be  ii6-8.  Walter,  at  a  Ipressure  of  760  milli¬ 
metres,  found  1180.  Allowing  for  the  difference  of 
pressure,  these  two  observations  agree  completely.  The 
dichloride  cannot,  however,  be  distilled  without  some 
slight  decomposition. 

“  Analysis  of  the  Ashes  of  a  Diseased  Orange  Tree 
(Citrus  Aurantium) ,  by  T.  E.  Thorpe. 

The  orange  plantations  along  the  south-eastern  coast 
of  Spain,  and  in  the  adjacent  Balearic  Isles  have  recently 
been  visited  with  a  severe  epidemic,  the  rapid  progress  of 
which  was  naturally  viewed  with  no  little  anxiety  by  the 
people,  since  the  culture  and  exportation  of  oranges  con¬ 
stitute  one  of  their  principal  industries.  The  origin  of  the 
disease  is  involved  in  complete  obscurity,  and  as  yet  it 
has  baffled  all  attempts  at  remedial  measures.  The  first 
symptoms  are  observed  in  the  leaves,  which  turn  yellow 
and  drop  off ;  a  most  disgusting  odour  exhales  from  the 
roots,  and  in  a  few  days  the  tree  succumbs.  The  violence 
of  the  disease  is  now,  happily,  much  abated,  and  it 
appears  to  be  dying  out. 

Professor  Bunsen,  who  visited  the  Balearic  Isles  during 
the  summer  vacation  of  last  year,  collected  specimens  of 
various  parts  of  the  diseased  plants,  and  the  author  has 
analysed  the  ashes  of  them  under  his  direction  in  the 
laboratory  of  the  University  of  Pleidelberg. 

The  method  of  analysis  is  first  described.  The  caustic 
bases  were  first  converted  into  carbonates  by  treatment 
with  C02  in  a  stoppered  glass  cylinder,  the  whole 
evaporated  to  dryness,  treated  with  a  small  quantity  of 
water,  and  the  insoluble  separated  from  the  soluble 
portion  by  means  of  a  weighed  filter.  Separate  analyses 
of  each  were  made.  The  phosphoric  acid  in  the  insoluble 
portion  was  estimated  by  means  of  tin.  The  highly  con¬ 
centrated  nitric  acid  solution  was  treated  with  fuming 
nitric  acid,  warmed,  and  digested  with  tin  foil  till  the 
latter  was  fully  oxidised.  On  filtration,  the  whole  of  the 
phosphoric  acid  remained  in  the  precipitate.  This  pre¬ 
cipitate  was  dissolved  in  concentrated  potash  solution, 
diluted,  saturated  with  sulphuretted  hydrogen,  treated 
with  very  slight  excess  of  acetic  acid,  and  the  tin  sulphide 
filtered  off  by  means  of  Bunsen’s  filter-pump,  the  use  of 
which  is  absolutely  necessary.  The  filtrate  was  concen¬ 
trated,  filtered  from  the  tin  sulphide  which  had  precipitated 
during  evaporation,  and  the  phosphoric  acid  thrown 
down  in  the  usual  way.  The  filtrate  from  the  tin 
oxide  was  treated  with  sulphuretted  hydrogen  to 
remove  foreign  metals,  such  as  lead  and  copper,  intro¬ 
duced  by  the  tin,  and  the  remaining  metals  determined 
in  the  usual  manner. 

The  portion  soluble  in  water  was  introduced  into  a 
weighed  flask  with  a  lateral  tube  by  which  aliquot  parts 
of  the  weighed  liquid  could  be  removed  for  separate  pro¬ 
cesses.  The  only  one  of  these  which  presents  any  pecu¬ 
liarity  is  the  process  to  which  the  platino-chloride  of 
sodium  was  subjedted.  It  was  found  impossible  to 
remove  all  traces  of  magnesium  from  the  alkaline  chlorides 
by  the  use  of  ammonium  carbonate  and  ammonia.  The 
filtrate  from  the  platino-chloride  of  potassium  was  there¬ 
fore  exposed  to  diredt  sunlight  in  a  flask  filled  with 
hydrogen,  the  alcohol  having  been  previously  removed  by 
evaporation.  The  platinum  is  quickly  reduced,  and  the 
magnesium  can  then  be  estimated  in  the  usual  way. 
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We  have  no  space  for  the  details  of  the  analyses  which 
follow.  Tables  are  given  which  show  the  percentage  com¬ 
position  of  the  ash  of  the  roots,  stem,  branches,  and  fruit, 
and  the  results  are  compared  with  the  analyses  of  the  ash 
of  healthy  plants  made  by  Rowney  and  How  and  by  Dr. 
Richardson.  The  most  remarkable  differences  observed 
in  the  comparison  are  shown  in  the  following  table, 
showing  the  percentages  of  lime  and  phosphoric  acid  : — 

Lime.  Phosphoric  Acid. 

Root  of  diseased  plant..  ..  61-82  ..  1-57 

Stem  of  ditto . 70-67  . .  2-66 

Root  of  healthy  plant  ..  ..  49-89  ..  13-47 

Stem  of  ditto . 55-13  ••  17*09 

The  phosphoric  acid  is  thus  shown  to  be  in  deficiency  in 
the  diseased  plant,  and  the  lime  in  excess.  Similar 
differences  cannot,  however,  be  traced  in  the  ash  of  the 
fruit. 

Professor  Williamson  asked  whether  any  fellows  present 
had  tried  the  use  of  tin  in  separating  phosphoric  acid. 
Considerable  doubts  had  been  entertained  as  to  its  value. 

Mr.  David  Forbes  had  found  the  results  obtained  by 
the  use  of  tin  most  unsatisfactory.  Some  oxides,  especially 
that  of  iron,  went  down  with  the  tin,  and  the  whole  of 
the  phosphoric  acid  was  not  precipitated. 

Professor  Voelcker  had  also  tried  the  tin  process  but 
could  make  nothing  of  it.  With  reference  to  the  question 
of  the  composition  of  the  ashes  of  plants  in  disease,  he 
remarked  that  we  wanted  data  as  to  the  composition  of 
plants  grown  under  different  circumstances.  The  com¬ 
position  in  health  varied  extremely  with  the  nature  of  the 
soil,  &c.  Potatoes,  for  instance,  exhibited  the  greatest 
variations  of  composition  in  different  samples.  In  the 
determination  of  lime,  it  was  not  uncommon  to  find 
differences  of  from  10  to  18  per  cent,  and  this  in  healthy 
plants.  The  speaker  considered  that  too  much  reliance 
must  not  be  placed  on  comparisons  of  this  sort. 

Dr.  Attfield  had  made  many  analyses  of  the  ashes  of 
healthy  and  diseased  potatoes  and  other  members  of  the 
genus  Solatium,  and  had  been  unable  to  observe  any  con¬ 
stant  differences  of  composition. 

Dr.  Odling  remarked  that  the  differences  in  the  per¬ 
centages  of  lime  recorded  by  Mr.  Thorpe  might  be 
explained  in  the  manner  suggested  by  Professor  Voelcker, 
but  that  the  variations  in  phosphoric  acid,  supposing  the 
analyses  to  be  correft,  were  startling. 

Professor  Williamson  :  With  different  methods  of 
analysis,  chemists  seem  to  get  very  different  results. 
(Laughter.) 

The  Chairman  enquired  whether  any  of  the  Fellows 
had  obtained  good  results  with  the  molybdate  process. 

Mr.  Forbes  believed  it  to  be  the  most  accurate  which 
had  yet  been  suggested.  It  was  necessary  to  take  some 
precautions,  in  particular  to  allow  the  liquid  to  stand  for 
a  long  time — 25  to  30  hours— so  as  to  become  crystalline, 
before  filtering  it. 

Professor  Miller  and  Dr.  Paul  had  both  experienced 
great  difficulty  in  washing  the  precipitate. 

Professor  Voelcker  found  that  if  silica  was  present  in 
the  solution,  it  went  down  with  the  molybdate,  and  was 
subsequently  dissolved  by  the  ammonia. 

The  Society  then  adjourned  until  Thursday,  the  igth 
inst.,  when,  in  accordance  with  the  President’s  summons, 
a  general  meeting  will  be  held  at  eight  o’clock. 


Ketone  of  Formic  Acid. — E.  Mulder.  Assuming  the 
ketone  of  formic  acid  to  be  identical  with  formic  aldehyd, 
this  interesting  compound  may  be  expected  to  be  formed 
by  that  reaction  which  is  used  for  the  preparation  of 
ketones  when  applied  to  formic  acid.  On  heating  calcic 
formiate  and  condensing  the  products  of  distillation  at  a 
very  low  temperature,  a  liquid  was  obtained  which  had  all 
the  properties  of  Hofmann’s  formic  aldehyd. — ( Zeitschr . 
Ch N.F,  iv.,  265). 
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Estimation  of  Cobalt  in  Presence  of  Arsenic. — C. 
Winkler.  The  method  for  the  volumetric  determination 
of  cobalt  in  presence  of  nickel,  as  proposed  by  the  author 
some  years  ago  ( Z .  Anal.  Client.,  iii.,  265,  420),  was  found 
to  be  inapplicable  in  cases  where  oxygen  compounds  of 
chlorine,  sulphur,  arsenic,  and  phosphorus  were  present. 
The  method  consisted  in  first  mixing  with  the  solution  to 
be  tested  mercuric  oxide,  and  then  adding  a  standard 
solution  of  potassic  permanganate.  The  injurious  adtion 
of  arsenic  and  phosphoric  acid  may,  however,  be  easily 
avoided  by  precipitating  them  as  arseniates  and  phos¬ 
phates  of  iron,  by  adding  a  proportionate  quantity 
of  pure  ferric  chloride,  an  excess  of  which  is  removed  from 
the  solution  by  the  subsequent  addition  of  mercuric  oxide. 
Sulphuric  acid  is  removed  by  means  of  baric  chloride. 
The  solution  does  not  require  to  be  filtered  before  titra¬ 
tion. — ( Z .  Anal.  Chern.,  vii .,  47.) 

Gilding  Glass. — W.  Wernicke.  The  following  are  the 
ingredients  required  : — 1st.  Solution  of  gold:  pure  gold 
(free  from  silver)  is  dissolved  in  aqua  regia,  the  solution 
evaporated,  and  the  residue  taken  up  with  water,  so  that 
120  c.c.  contain  1  gramme  of  gold.  2nd.  Solution  of 
sodic  hydrate  (which  need  not  be  absolutely  pure)  of  1-06 
sp.  gr.  3rd.  Reducing  liquid  :  50  grammes  sulphuric  acid 
(monohydrate),  40  grammes  alcohol,  35  grammes  water, 
and  50  grammes  powdered  manganic  peroxide,  are  distilled 
into  50  grammes  water  until  the  bulk  of  the  latter  is 
doubled— 10  grammes  cane  sugar,  inverted  by  dissolving 
in  70  c.c.  water  and  boiling  with  0-5  grammes  nitric  acid 
of  sp.  gr.  1-34.  The  distilled  liquid,  the  inverted  sugar, 
and  100  c.c.  alcohol  are  mixed  together,  and  the  mixture 
diluted  to  500  c.c. 

In  using  these  solutions  I  volume  of  the  sodic  hydrate 
solution  is  mixed  with  4  volumes  of  the  gold  solution,  and 
to  this  mixture  is  added  from  i-35th  to  i-30th  volume  of 
the  reducing  liquid.  The  objedt  to  be  gilded  is  placed  on 
the  top  of  the  solution,  having  the  surface  intended  to  be 
coated  turned  downwards.  The  temperature  of  the  bath 
should  be  below  6o°  C.  Glass  surfaces  must  be  cleaned 
with  a  solution  of  sodic  hydrate  and  alcohol  ;  cleaning 
with  acids  would  prevent  the  film  of  gold  from  adhering 
firmly. —  ( Pogg .  Ann.,  cxxxiii.,  183). 

Chlorous  Acid  and  Naphthalene. — Th.  Hermann. 
On  adding  potassic  chlorate  to  a  mixture  of  moderately 
concentrated  sulphuric  acid  and  naphthalene,  chlorous 
acid  is  generated,  which,  adting  upon  the  naphthalene, 
causes  the  formation  of  various  products  of  addition, 
substitution,  and  oxidation  ;  of  the  last  are  phthalic  acid 
and  carbonic  anhydride.  As  aprodudt  of  addition  an  acid 
of  the  composition  G10H7CIO5,  is  obtained,  the  formation 
of  which  being  represented  by  the  equation — 

GioH8  +  (C1HG2)3  =  GioH7C1G5  +  2CIH  -f-H20. 

This  acid  is  soluble  in  water,  and  on  evaporating  the 
solution  separates  in  oily  drops.  It  is  gradually  decom¬ 
posed  by  water,  more  readily  by  baric  hydrate,  chlorine 
being  substituted  by  hydroxyle,  and  a  new  dibasic  acid 
formed.  The  latter  acid,  which  is  amorphous  like  the 
former,  is  readily  soluble  in  water,  reduces  an  ammoniacal 
silver  solution,  and  forms  a  soluble  precipitate  with  plum¬ 
bic  acetate. 

Further  produdtsof  the  reaction  are  dichlornaphthalene, 
which  is  obtained  in  large  quantities,  and  a  sulphoacid 
which  is  obtained  as  a  potassic  salt  of  the  composition 
Gi0H4KC1SG6.  This  salt  crystallises  in  small  brown 
crystals  which  dissolve  in  water,  producing  a  dark  red 
solution.  When  subjected  to  dry  distillation  naphthto- 
quinone,  besides  other  compounds  is  formed. — ( Sitzngsb . 
d.Ges.  z.  Bef.  d.  ges.  Naturw.  z.,  Marburg,  1868,  48). 

Benzoyle-Paraphenolsulphuric  Acid. — A.  Engelhard 
and  P.  Latschinow.  The  addon  of  sulphuric  anhydride 
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Upon  phenylic  benzoate  gives  rise  to  the  formation  of 
various  compounds,  according  to  the  conditions  of  the 
experiment.  At  o°  C.,  benzoyleparaphenolsulphuric  acid 
is  principally  formed — 

G6H5G(G7H5G)  +  -SG3  -  G6H4(HSG3)G(G7H5G). 
if  the  reaction  is  allowed  to  continue,  another  acid,  of 
the  composition  G6H2(HSG3)3G(G7H5G),— or,  perhaps, 
G6H3(HGG3)2G  [G7H4(HGG3)G],  i.e.  benzoyle-sulpho- 
phenoldisulphuric  acid — makes  its  appearance. 

At  ordinary  temperatures  and  with  an  excess  of  sul¬ 
phuric  anhydride,  an  energetic  readtion  takes  place,  ac¬ 
companied  by  a  rise  of  temperature  and  benzosulphuric 
together  with  phenoldisulphuric  acid  are  obtained — 
G6H5G(G7H5G)  +  3&G3  =  G6H5G.(G7H5G)3SG3,  or 
more  probably  =  G6H4(HB03)2G  +  G7H4(GG3)G,  i.e., 
phenoldisulphuric  acid,  and  the  anhydride  of  benzosul¬ 
phuric  acid.  Benzoyle-paraphenolsulphuric  acid  is  easily 
separated  from  those  accompanying  it  by  being  converted 
into  the  baric  salt,  which  is  almost  insoluble  in  water, 
while  the  corresponding  salts  of  the  other  acids  are  readily 
soluble. 

Another  method  for  the  preparation  of  this  acid  consists 
in  adting  upon  paraphenolsulphuric  acid  with  chlor- 
benzoyle — 

G6H4(HSG3)GH  +  H2G  +  2G7H5GC1  * 

-  2HC1  +G7H6G2  +  G6H4(H£G3)G(G7H5G). 

The  readtion  which  sets  in  at  once  has  to  be  assisted  by 
gently  heating  the  mixture  ;  the  acid  is  then  extracted 
with  cold  water. 

The  authors  confirm  Kekule’s  statement  as  to  the  ex¬ 
istence  of  two  isomeric  sulphoacids  of  phenol.  The 
potassic  salts  of  para-  and  meta-phenolsulphuric  acid  are 
differently  adted  upon  by  chlorbenzoyle — 

Para-acid. 

G6H4(KSG3)GH  +  G7H5GC1  = 

=  HC1  +  G6H4(KGG3)G(G7H5G). 

Meta-acid. 

G6H5G(KSG3)  +g7h5gci  =  kci  +  g6h5g.g7h5g.gs3. 

—{Zeitschr.  Ch.,  N.F.,  iv.,  75). 


NOTICES  OF  BOOKS. 


Braitkwaite's  Retrospect  of  Medicine.  Vol.  57.  Simpkin 
and  Marshall. 

Like  the  previous  volumes  this  fifty-seventh  half-yearly 
retrospect  of  medicine  is  invaluable  to  the  busy 
practitioner.  As  we  write  the  word  “  practitioner,”  we 
are  struck  that  a  learned  profession  should  endure  a 
designation  so  uncouth  and  ear-offending.  If  one,  never 
having  heard  of  the  ambiguous  title  “  general  practitioner  ” 
as  applied  to  a  doctor  practising  both  medicine  and 
surgery,  were  asked  the  probable  application  of  this 
equivocal  designation,  he  would  inevitably  connect  it  with 
a  breaker  of  the  law  not  very  particular  in  his  predatory 
range  from  handkerchiefs  to  housebreaking.  Besides  the 
titles  of  doctor  or  physician  and  surgeon,  a  middle  term 
is  required  to  denote  the  bulk  of  the  medical  profession, 
who  combine  the  practice  of  both  medicine  and  surgery. 
If  no  single  word  is  available,  surely  physician-surgeon  or 
surgeon-physician  would  more  fitly  designate  one  who 
practises  both  branches  of  his  profession  than  the  non¬ 
descript,  ill-sounding  title,  “  general  practitioner.” 

Throughout  this  volume,  as  in  the  more  recent  volumes, 
there  are  manifold  indications  of  the  deepening  conviction 
that  zymotic  diseases  are  caused  by  the  action  of  various 
kinds  of  infusoria,  and  that  ultimately  some  chemical 
means  will  be  discovered  capable  of  destroying  them  in 
the  human  economy.  Of  considerable  interest  to  the 
pharmaceutical  chemist  are  two  papers  by  Dr.  Sansom, 
who  strives  to  show  with  a  noteworthy  array  of  facts, 
which  at  a  future  time  he  promises  to  strengthen,  that  a 
combination  of  sulphites  with  carbolic  acid  has  proved 
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remarkably  efficacious  in  the  treatment  of  cholera,  small¬ 
pox,  scarlatina,  &c.  He  has  succeeded  in  making  com¬ 
pound  salts  of  sulphuric  and  carbolic  acids  with  potash, 
ammonia,  soda,  and  magnesia.  Who  can  gainsay  the 
reasonable  expectation  that  chemistry  will  one  day  yield 
an  antidote  as  potent  against  zymotic  diseases  as  quinine 
is  against  ague  ? 


CORRESPONDENCE. 


OZONE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  reply  to  your  correspondent  who  has  kindly 
noticed  my  few  remarks  on  ozone  observations  (Chemical 
News,  vol.  xviii.,  p.  202),  I  beg  to  enclose  the  following 
rules  : — 

1.  Use  Schdnbein’s  test-papers,  as  sold  by  Casella. 

2.  Expose  them  in  the  small-sized  ozone  cage  (Sir  James 
Clarke’s)  as  made  by  Casella. 

3.  Give  exact  particulars  as  to  the  height,  position,  and 
surroundings  of  the  case. 

o  O 

4.  Change  the  test-papers  every  twelve  hours — at  9  a.m. 
and  9  p.m. 

5.  Use  Schonbein’s  scale  ;  at  the  same  time  note  very 
carefully  the  different  shades  and  modes  of  distribution  of 
the  colour  over  the  test-paper  (as,  for  instance,  whether 
equally  distributed,  or  in  specks  or  spots),  with  the  view  to 
the  formation  of  a  more  perfect  scale. 

Should  your  correspondent  succeed  in  organising  a  club 
such  as  he  proposes,  I  shall  be  most  happy  to  contribute, 
so  far  as  I  am  able,  observations  on  ozone. — I  am,  &c., 

R.  C.  C.  Lippincott,  jun.,  F.M.S. 

Over  Court,  near  Bristol, 

Nov.  5,  1868, 


CHEMICAL  LABORATORIES. 


To  the  Editor  of  the  Chemical  News. 

Sir,— It  was  with  great  pleasure  that  I  read  the  article 
upon  chemical  laboratories  which  appeared  in  your  last 
impression.  Something  of  the  kind  has  been  long  required 
to  show  how  sadly  we  are  in  want  of  more  chemical 
laboratories,  and  how  altogether  inadequate  to  our  wants 
are  the  few  poor  and  ill-furnished  ones  which  we  possess. 

I  trust  that  the  writer  will  allow  me  to  corredt  one  state¬ 
ment  of  his  which  is  likely  to  leave  an  erroneous  impres¬ 
sion  upon  the  minds  of  many,  viz.,  the  following  : — “  The 
School  of  Mines  had  a  very  limited  idea  of  its  duties  as 
regards  chemistry  when  it  gave  only  a  corner  for  its  exer¬ 
cise.”  Now  this  “  small  room  in  a  corner,”  as  he  very 
aptly  and  strikingly  describes  it,  is  now  no  longer  the 
chemical  laboratory,  although  it  may  have  been  at  a  former 
time,  but  is  used  as  the  metallurgical  laboratory.  The 
reader  may  judge  for  himself  whether  the  term  “  small 
room”  is  applicable  or  not  when  he  is  told  that  it  contains 
benches  for  about  eight  students,  and  that  more  could  not 
possibly  be  squeezed  in. 

At  the  present  time  there  are  about  twelve  gentlemen 
working,  or  rather  endeavouring  to  work,  in  this  place, 
besides  others  who  are  waiting  to  do  so,  so  that  the 
authorities  cannot  say  more  space  is  not  required. 

On  the  other  hand,  the  extent  of  the  chemical  labora¬ 
tories  is  somewhat  greater,  comprising,  in  fad,  the  Royal 
College  of  Chemistry,  which  affords  accommodation  for 
nearly  50  students.  We  thus  see  that  the  Royal  School 
of  Mines  pays  rather  more  attention  to  chemistry  than 
one  would  suppose  from  the  reference  made  to  it  in  the 
paper  to  which  allusion  has  already  been  made,  although 
even  that  attention  is  nothing  like  sufficient. 

Apologising  for  taking  up  so  much  valuable  space,  I 
am,  &c.,  a.  L, 
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ESTIMATION  OF  FREE  HYDROCHLORIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  determining  the  amount  of  escape  of  hydrochloric 
acid  in  different  alkali  works,  I  frequently  find  it  necessary 
to  recognise  and  estimate  the  amount  of  this  acid  in  a 
mixture  which  may  contain  sulphuric  acid,  sulphates, 
hydrochloric  acid,  and  chlorides. 

As  I  have  never  found  a  satisfactory  plan  of  doing  this 
described  in  any  of  the  books  I  have  consulted,  I  give  you 
the  method  I  adopt,  hoping  it  may  be  useful  to  other 
chemists.  I  first  obtain  an  aqueous  solution  of  the  sub¬ 
stance  to  be  examined,  if  gas  from  a  chimney  or  flue, 
by  drawing  through  water  by  means  of  an  aspirator;  if  a 
solid,  by  lixiviation  with  water.  To  this  solution  I  add 
precipitated  carbonate  of  baryta  in  a  moist  state,  digest 
for  a  short  time,  boil  to  expel  carbonic  acid,  and  thus 
precipitate  any  carbonate  of  baryta  held  in  solution,  and 
filter. 

The  whole  of  the  hydrochloric  acid  having  by  this  pro¬ 
cess  been  converted  into  chloride  of  barium,  from  the 
amount  of  baryta  in  the  filtrate,  the  quantity  of  free  hydro¬ 
chloric  acid  in  the  original  substance  may  be  easily  calcu¬ 
lated. — I  am,  &c., 

John  T.  Hobson, 

Inspector  of  Alkali  Works,  Middle  District. 

Leigh,  November  7,  1868. 


PERIDOTE  METEORS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  valuable  journal  of  Nov.  6  you  give  the 
results  of  an  analysis  recently  made  by  my  friend,  Professor 
Pisani,  of  the  meteoric  stone  that  fell  on  the  nth  of  July, 
1868,  at  Ornans  (Doubs),  which  analysis  shows  as  much 
as  75  per  cent  of  peridotic  silicate.  M.  Pisani  has  re¬ 
marked  on  this  occasion  that  the  proportion  of  peridote  in 
this  meteorite  is  much  larger  than  in  any  other  known. 

I  should  be  glad  if  you  would  allow  me  to  observe  that 
in  my  work  “  Meteors,  Aerolites,  and  Falling  Stars,”  pub¬ 
lished  in  London  in  1867,  which  contains  all  the  analyses 
of  meteoric  stones  made  up  to  that  date,  I  have  given 
(p.  1 12  et  scq.)  a  complete  account  of  the  fall,  and  two 
analyses  of  the  remarkable  meteorite  which  fell  on  the 
3rd  of  October,  1815,  at  Chassigny,  near  Langres.  This 
meteorite  consists  almost  entirely  of  peridotic  material. 
There  is  a  small  fragment  of  it  in  the  collection  of  the 
British  Museum.  It  does  not  appear  to  contain  any  iron 
or  nickel  in  the  metallic  state,  but  to  contain  no  less  than 
about  96  per  cent  of  ferruginous  olivine,  hence  it  belongs 
to  the  third  section  of  my  classification,  viz.,  meteorites 
containing  little  or  no  metal. 

This  complete  absence  of  metallic  ingredients  may  per¬ 
haps  account  for  the  curious  faCt  that  when  this  stone  fell 
no  globe  of  fire  was  seen.  It  was  observed  to  fall  (at  half¬ 
past  eight  in  the  morning),  after  a  series  of  detonations, 
from  a  grey  cloud  above  the  north-east  horizon,  and  pene¬ 
trated  about  two  feet  deep  into  the  soil  of  a  vineyard  ;  a 
thick  smoke  issuing  from  the  ground  indicated  the  spot 
where  it  fell. — I  am,  &c., 

T.  L.  Phipson,  PhD.,  F.C.S. 

The  Cedars,  Putney,  S.W.,  7th  Nov.,  1868. 


MISCELLANEOUS. 


Condy’s  Fluid. — The  judges  of  the  Havre  Exhibition 
have  awarded  three  prizes  to  Mr.  H.  Bollmann  Condy  for 
his  Patent  Fluids,  viz.,  the  silver  medal  in  Class  II., 
the  silver  medal,  and  special  vote  of  approbation  at  the 
Naval  Medical  Congress. 

Secure  Cement  for  Envelopes. — The  editor  of  the 
Practical  Mechanics'  Journal  says  that  the  thick  glu¬ 
tinous  juice  which  is  found  in  considerable  quantities  in 


the  interior  folds  of  the  leaves  of  the  New  Zealand  flax 
(. Phormium  tenax r),  and  which  is,  in  faff,  a  sort  of  hemp 
in  natural  solution,  possesses  the  properties  desired. 
While  liquid  it  can  be  used  as  common  gum  ;  but  once 
dry,  no  ordinary  solvent  has  any  affion  upon  it.  This 
natural  produff  might  be  colleffed,  and  probably  without 
prohibitory  expense  and  in  sufficient  abundance,  as  the 
Phormium  is  a  New  Zealand  weed,  covering  whole  square 
miles.  It  is  still  open  to  experiment  for  the  colonists 
there  to  add  this  to  their  produce,  and  it  is  for  some  of 
our  Waterlows  or  Spottiswoodes  to  initiate  it,  by  getting 
to  England  such  a  first  supply  of  the  juice  as  would 
enable  our  chemists  to  examine  its  precise  nature,  and  to 
assign  the  conditions  for,  and  limitations  to,  its  use  for 
envelopes.  It  is  said  that  silk  dissolved  in  chloride  of 
zinc  affords  another  sort  of  liquid  cement  presenting  some, 
at  least,  of  the  characters  here  needed  ;  but  it  has  others 
which  are  objectionable,  as  tending  to  destroy  in  time  the 
paper.  Again,  it  is  stated  that  a  solution  of  pure  woody 
fibre  in  ammonio-chloride  of  copper  embraces  the  requisite 
properties.  Dr.  Scoffern  has,  the  writer  believes,  experi¬ 
mented  a  good  deal  upon  this  and  other  uses  for  this  very 
singular  compound,  but  he  is  not  aware  how  far  it  has 
been  found  suited  to  closing  envelopes.  He  does  not 
anticipate  well  of  it  in  some  respeffs,  and  those  the  same 
as  render  the  silk  solution  objectionable. 

Lamentable  Accident. — On  Wednesday,  October  28th, 
a  most  deplorable  accident  occurred  in  an  extensive 
chemical  works  at  Runcorn,  Cheshire.  A  young  gentle¬ 
man,  William  Henry  Exall,  B.Sc.,  B.A.  (London),  who 
occupied  the  situation  of  analytical  chemist  there,  was 
going  through  the  works  between  6  and  7  p.m.,  and, 
in  the  obscurity  of  the  evening,  actually  walked  into 
a  vat,  sunk  about  3  feet  in  the  ground,  and  containing  a 
hot  acid  solution  of  chloride  of  copper.  He  sank  up  to 
the  neck,  but  managing  by  some  means  to  get  out  himself, 
he  walked  to  another  part  of  the  works,  where  he  obtained 
assistance,  was  borne  to  his  lodgings  on  a  stretcher,  and, 
after  thirty-six  hours  of  great  suffering,  breathed  his  last 
at  6  a.m.  on  Friday  morning,  October  30th,  aged  twenty- 
two  years.  He  was  a  young  man  with  acquisition  and 
talent  of  the  highest  order,  and  combined  with  an  un¬ 
affected  simplicity  of  manner  and  noble  hearted  generosity 
of  sentiment  which  were  alone  sufficient  to  win  him  the 
admiration  and  affeffion  of  all  who  knew  him.  He  lived 
a  true  Christian.  A  few  weeks  before  his  death  he  had 
commenced  reading  for  the  degree  of  Doffor  of  Science. 
The  writer,  whose  successor  he  was  at  the  above-mentioned 
works,  mourns  in  his  loss  that  of  a  dear  and  much-valued 
friend. — Watson  Smith,  F.C.S. 

The  New  High  School  and  Laboratories  of  Paris. 
— The  provisions  of  the  recent  decrees  for  the  establish¬ 
ment  of  a  practical  high  school  and  laboratories  of  study 
and  research,  already  noticed  in  the  Journal  of  the  Society 
of  Arts ,  are  being  carried  into  effeff  on  a  grand  scale,  and 
the  demands  for  admission  exceed  all  expectation.  As 
regards  the  school,  there  are  already  more  than  150 
applications,  viz. : — Fifteen  for  the  seffion  of  mathematics  ; 
fifty-one  for  that  of  physics  and  chemistry  ;  forty-seven  for 
natural  history  and  physiology  ;  and  forty-four  for  the 
seffion  of  history  and  philology.  Amongst  the  candidates 
inscribed  are  several  young  men  who  have  taken  the  degree 
of  agrege ,  or  doffor,  and  others  who  quit  the  career 
already  entered  upon  for  the  new  school ;  many  of  the 
applicants  are  foreigners.  The  studies  will  commence  in 
all  the  four  seffions  at  the  usual  scholastic  period — viz., 
the  middle  of  November.  Some  of  the  laboratories  will  be 
opened  about  the  same  time.  At  the  Sorbonne,  the  labora¬ 
tories  of  physics,  botany,  physiology,  and  geology,  to 
which  MM.  Desains,  Duchartre,  Claude  Bernard,  and 
Hebert  have  been  appointed,  will  shortly  be  ready,  and  a 
large  chemical  laboratory,  over  which  MM.  Pasteur  and 
Sainte  Claire  Deville  will  preside,  is  now  being  ereffed  by 
the  side  of  the  physical  laboratory  built  last  year  and 
directed  by  M.  Jamin.  At  the  College  of  France,  and  at 
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the  Ecole  Normale,  the  chemical  laboratories  of  MM. 
Balard  and  Berthelot  will  be  ready  in  good  time  ;  and 
those  of  M.  Claude  Bernard  for  physiology,  and  M.  Pasteur 
for  physiological  chemistry,  somewhat  later.  At  the 
museum  of  the  Jardin  des  Plantes,  the  laboratories  of  Milne 
Edwards  for  zoology,  and  of  M.  Decaisne  for  vegetable 
culture  and  physiology,  are  ready.  New  and  larger 
establishments  are  being  arranged  for  botany,  chemistry, 
and  comparative  physiology.  The  provinces  express  the 
desire  that  their  laboratories  should  be  considered  as 
annexes  of  the  new  school ;  several  towns  propose  to 
develop  their  means  of  superior  education  ;  and  the 
Conseil-General  of  Calvados  has  taken  the  lead  by  voting 
a  grant  of  money  in  aid  of  the  study  of  agricultural 
chemistry  in  the  laboratory  of  research,  instituted  at  the 
Faculty  of  Sciences  of  Caen.  The  council  of  the  new 
high  school  is  convened  for  the  third  of  November,  and 
the  following  are  the  names  of  the  members  appointed,  in 
addition  to  those  mentioned  in  a  former  notice,  who  have 
seats  in  the  council  on  account  of  their  official  positions : — 
In  the  section  of  mathematics,  MM.  Bertrand,  Chasles, 
Delaunay,  and  Serret,  members  of  the  Institute  of  France  ; 
M.  Puiseux,  professor  in  the  Faculty  of  Sciences  of  Paris. 
Sedtion  of  physics  and  chemistry,  MM.  Balard,  Fremy, 
and  Wurtz,  members  of  the  Institute  ;  MM.  Desain  and 
Jamin,  professors  in  the  Faculty  of  Sciences.  Natural 
sciences :  MM.  Claude  Bernard,  Brongniart,  Decaisne, 
and  Milne  Edwards,  members  of  the  Institute  ;  M.  Hebert, 
professor  in  the  Faculty  of  Sciences.  Flistoric  and  philo¬ 
logical  sciences  :  MM.  Maury,  L.  Renier,  de  Rouge,  and 
Waddington,  members  of  the  Institute  ;  M:  Breal,  pro¬ 
fessor  in  the  College  of  France.  The  list  of  the  labora¬ 
tories  given  above  shows  the  extent  to  which  this  new 
system  of  superior  scientific  education  is  to  be  carried, 
and  the  names  of  the  professors  and  members  of  the 
governing  council  afford  a  guarantee  of  the  quality 
of  the  instruction  to  be  afforded.  The  scheme  is 
certainly  the  most  important  and  the  most  extensive  of 
all  those  which  have  yet  been  put  forward  for  the  dis¬ 
semination  of  high  scientific  knowledge. 


CONTEMPORARY  SCIENTIFIC  PRESS. 

(Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”) 


Comptes  Rendus. 

August  17,  1868. 

E.  de  Beaumont,  “  Note  on  H.  E.  Roscoe’s  Memoir  on  Vanadium.” 
J.  Nickles  “  On  Manganese-manganic  Fluoride.”  A.  Renard,  “  On 
the  Volumetric  Estimation  of  Zinc.”  T.  de  Purgold,  “  On  Chloro- 
sulphuric  Ether.”  H.  Schiff,  “  On  Condensed  Ureas.  (Second 
Memoir).  E.  Paterno,  “  On  Bichlorinated  Aldehyde.”  11  On  the 
Adtion  of  Zinc-Ethyl  on  Bichlorinated  Acetal.” 

August  24,  1868. 

B.  Savy,  “  Memoir  on  the  Density  and  Saltness  of  Sea  Water  in 
the  Atlantic,  and  on  the  currents  of  that  Ocean.”  Salet,  “  On  the 
Colouration  of  Peroxide  of  Nitrogen.” 

Sitzungsbcrichtc  der  Kaiserlichcn  Akademie  der  Wissenschaften  zu 
Wien.  (M  athematisch-N  aturwissenschaftliche  Classc.)  Division  2. 

March,  1868. 

W.  F.  Gintl,  “  Contributions  to  the  Knowledge  of  the  Combina¬ 
tions  of  Double  Metallic  Cyanides  with  Ammonia.  G.  Tschermak, 
“  An  Attempt  to  Develop  the  Equation  expressing  the  Chemical 
Change  which  takes  place  in  the  Formation  of  Minerals.” 

Poggendorff’s  Annalen  der  Physik. 

No.  6,  1868. 

A.  Topler,  “Optical  Studies  by  the  Author’s  New  Method:  On 
some  Phenomena  of  the  Eledtric  Spark.”  G.  Magnus,  “  On  the 
Diathermancy  ofSylvine." 

No.  7,  1868. 

“  C.  Rammelsberg,  “  On  Periodic  Acid  and  its  Salts.” 

Annalen  der  Chetnie  and  Pharmacic. 

September,  1868. 

H.  Hubner  and  R.  Biedermann,  “  On  the  Preparation  of  Amido- 
benzoic  Acid  from  Parachlorobenzoic  Acid  and  Chlorsalylic  Acid.” 
W.  Luddecke,  "  On  some  Combination  and  Decomposition  Produdts 


of  Triglycolamidic  Acid.”  R.  Fittig  and  E.  von  Furtenbach,  “  Re¬ 
searches  on  Mesitylene.”  (Fourth  Memoir).  <“  On  the  Oxidation 
Produdts  of  Mesitylene.”  W.  Weith,  “  On  the  Compounds  of  Nitro- 
prusside.”  F.  Beilstein  and  A.  Kuhlberg,  “  On  Substituted 
Alcohols  and  Aldehydes  :  Paranitrobenzyl  Alcohol.  Parachlorobenzyl 
Alcohol.  Paradichlorobenzyl  Alcohol.  Paradinitrobenzyl  Alcohol. 
Parachlorobenzoic  Aldehyde.”  E.  Neufiof,  “  On  some  Derivatives 
of  Parachlorobenzyl  Alcohol,”  C.  F'riedel  and  A.  Ladenburg,  “  On 
the  Preparation  and  the  Readtions  of  a  Silicium  Oxychloride.  J.  VON 
Liebig,  “  On  the  Preparation  of  Alloxan.” 

Bulletin  de  la  Societe  Industrielle  de  Mulhousc. 

June,  1868.  Supplement. 

A.  Scheurer-Kestner  and  C.  Meunier,  “  Analysis  of  the  Gaseous 
Produdts  of  the  Combustion  of  Coal  from  Saarbriick.”  A.  Rosen- 
stiehl,  “Researches  on  T.  Coupier’s  Method  of  Manufacturing 
Liquid  Toluidine  and  Commercial  Aniline.” 

July,  1868. 

A.  Violand  and  Co.,  “Note  on  the  Author’s  Establishment  for 
Drying  and  Preparing  Herbs  employed  in  Medicine  at  Colmar.” 
Kuhlmann,  “  Report  on  A.  Violand  and  Co’s.  Establishment  for 
Drying  and  Preparing  Herbs  employed  in  Medicine  at  Colmar.”  J. 
Gerber-Keller,  “  Report  on  C.  Courtois  and  Co’s.  Manufacture  of 
Nitrobenzine  and  Aniline  at  Mulhouse.”  Marnas,  “A  New  Aniline 
Dye.”  Chevreux,  “  A  proposed  Method  of  Extracting  a  Colouring 
Matter  from  the  Cockchafer.”  A.  Scheurer-Kestner,  “  Memoir  on 
the  Combustion  of  Coal.”  Rosenstiehl,  “  Report  on  T.  Coupier’s 
Method  of  Manufacturing  Liquid  Toluidine  and  Commercial  Aniline,” 


NOTES  AND  QUERIES. 


Rock  Phosphates.— -Can  any  of  your  readers  inform  me  if  these 
can  be  had,  and  the  price  in  quantity  ? — L. 

Acetic  Acid.— Which  is  the  best  way  to  estimate  acetic  acid  in 
commercial  acetate  of  lime,  which  contains  a  large  quantity  of  tarry 
compounds  of  lime  ? — G.  N. 

Reichenbach’s  Researches  in  Magnetism. — Will  you  kindly 
allow  me  to  ask  through  the  medium  of  your  Notes  and  Queries  where 
I  can  obtain  a  copy  of  “  Reichenbach’s  Researches  in  Magnetism, 
Part  3rd,”  translated  by  Dr.  Gregory.  I  have  with  much  difficulty 
procured  Parts  1st  and  2nd,  and  am  told  that  Part  3rd  must  be  out  of 
print. — A  Subscriber. 

Coal  Tar  Produdts. — On  mounting  crystals  of  picric  acid  (purified 
until  white)  for  the  microscope,  I  find  that  the  crystals  form  in  clusters 
of  needles  branching  from  a  common  centre,  forming  minute  trees 
and  shrubbery,  both  singly  and  in  clusters  ;  these  crystals  are  so 
minute  that  their  structure  is  not  distinguishable  by  the  unassisted 
eye.  Pure  carbolic  acid  in  crystals  if  warmed,  and  when  melted 
poured  into  a  bottle  and  shaken  up  so  as  to  smear  the  sides,  will  form 
the  same  style  of  crystal,  only  that  with  the  carbolic  acid  the  crystals 
are  from  a  half  to  two  and  a  half  inches  long  from  the  base  to  the 
tips  of  the  branches.  Picrate  of  potash,  when  exploded,  gave  a  very 
distindt  smell  of  bitter  almonds.  Is  this  the  ordinary  result  of  its  de¬ 
composition,  or  is  it  due  to  impurities  ? — New  Berne. 


TO  CORRESPONDENTS. 


A  New  Subscriber. — There  is  no  special  book  on  the  subjedt. 

E.  A.P. — Our  correspondent  has  read  the  passage  in  an  entirely 
different  sense  from  the  one  intended.  We  quite  agree  that  thesubjedt 
is  one  which  need  not  be  discussed  in  these  columns. 

A.  Gibbons.— 1.  The  report  is  very  valuable,  and  shall  receive  early 
notice.  2.  The  numbers  enquired  for  are  out  of  print.  Your  only 
chance  is  to  get  a  bound  volume,  which  may  occasionally  be  picked  up 
second-hand — at  a  large  increase  on  the  original  price.  3.  We  will 
make  special  enquiries  about  the  books  you  ordered.  The  other  com¬ 
munications  were  received  with  thanks. 

A  Young  Chemist. — The  special  details  in  preparing  nitrate  of  lead 
in  crystals  can  only  be  found  out  by  experience.  No  book  would  enter 
into  such  minutiae  as  you  require. 

Communications  have  been  received  from  Professor  Heaton ;  G* 
Wigner;  Dr.  T.  L.  Phipson;  W.  Little  ;  Sydney  Gibbons,  Melbourne 
(with  enclosure) ;  E.  A.  Parnell  ;  A.  Liversidge  ;  J.  Goulding ;  W. 
Fergusson  (with  enclosure) ;  Dr.  R.  Angus  Smith,  F.R.S.  ;  S.  Burke  ; 
H.  Williams  (with  enclosure) ;  Dr.  Rdhrig  ;  J.  Spiller  (with  enclosure); 
Brooke,  Simpson,  and  Spiller;  Bollmann  Condy  and  Co.;  Watson 
Smith,  F.C.S. ;  J.  S.  Smith  (with  enclosure);  Rev.  O.  Fisher  (with 
enclosure) ;  J.  Mackie  ;  J.  Storey  and  Co. ;  J.  C.  Lee  ;  G.  F.  Rodwell ; 
H.  Hopkins;  and  A.  C.  Hadland  and  Co. 

BOOKS  RECEIVED. 

The  ABC  Sewage  Process  ;  being  a  Report  of  the  Experiments 
hitherto  made  at  Leicester,  Tottenham,  and  Leamington,  on  the 
Purification  and  Utilisation  of  Sewage. 

The  Elements  of  Heat  and  of  Non-Metallic  Chemistry.  By  Frederick 
Guthrie,  B.A.,  Ph.D.,  F.R.S.E.,  F.C.S.  London  :  John  Van 
Voorst. 

A  Manual  of  Elementary  Chemistry,  Theoretical  and  Practical.  By 
George  Fownes,  F.R.S.  Tenth  Edition.  London  :  Churchill  and 
Sons. 
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A  GLANCE  AT  GERMAN  TEACHING. 


It  is  possible  to  exaggerate  the  value  of  laboratories,  but 
it  is  also  clear  that  fine  work  cannot  be  obtained  by  coarse 
machinery.  A  friend  tells  us  that  the  finest — i.e.,  most 
practical — laboratory  he  ever  saw  was  in  a  kind  of  shed 
built  by  Dr.  Boswell  Reid,  in  Edinburgh,  but  we  knowhow 
the  Scots  admire  their  own.  To  us  it  seemed  that  it  was 
Liebig’s  new  laboratory  that  took  us  fairly  out  of  the  habits 
of  the  alchemistic  age.  Even  after  it  was  built,  Heidel¬ 
berg  had  its  chemist,  a  man  of  the  highest  celebrity  in 
his  department,  working  in  a  spot  so  furnished  with  black 
furnaces,  heavy  hoods,  crucibles,  and  other  fire  machinery 
that  students  from  the  newer  building  scarcely  could 
imagine  what  work  could  be  there  done  ;  and  if  they  had 
read  poetry  and  romance  it  was,  at  first  sight,  Faust, 
Auerbach’s  Keller,  and  necromancy  that  came  more  readily 
into  their  minds  than  chemical  apparatus.  But  if  they 
approached  the  study,  these  distant  times  soon  disappeared. 
The  master  sat  in  a  clear  and  bright  well-ordered  apart¬ 
ment  ;  ask  him  a  question  on  any  subject  connected  with 
chemistry,  and  before  answering  he  goes  to  one  of  the 
numerous  pigeon-holes  on  the  wall  and  takes  out  loose 
leaves,  each  containing  extracts  from  the  latest  publica¬ 
tions.  He  himself  sat  as  judge  on  all  that  the  chemical 
world  studied.  Gmelin  was  a  fine  type  of  German 
diligence  in  the  study.  Liebig  showed  a  rarer  set  of 
qualities  ;  he  wrote,  he  worked,  and  he  stimulated.  With 
Gmelin  in  the  hands  of  every  student,  and  the  example  of 
Liebig  driving  them  forward,  the  later  impulses  to  study 
chemistry  began,  and  have  continued  without  ceasing. 
This  is  said  in  full  appreciation  of  the  brilliant  chemists 
which  France  then  had,  and  we  may  say  has  always  had  since 
the  science  began,  as  well  as  of  the  faCt  that  Berzelius  was 
alive.  But  there  was  a  force  at  that  time,  as  there  is  still, 
peculiarly  advancing  in  German  aCtion  as  well  as  thought. 
And  even  when  her  ideas  did  not  lead,  there  was  a 
vigour  in  her  system  of  education  which  turned  all  eyes 
towards  her.  We  may  therefore  be  excused  for  taking 
her  as  our  chief  standard  of  comparison  for  our  present 
purpose.  On  hastily  reviewing  the  growth  of  laboratories 
of  late,  it  seemed  as  if  England  were  always  stepping 
forward,  although  keeping  behind  Germany,  and  this  even 
when  we  did  not  take  the  numbers  into  consideration. 
Few  men  have  visited  all  the  universities  of  Germany,  and 
none,  probably,  have  seen  all  her  higher  schools  where 
science  is  taught  ;  but  many  persons  have  seen  several  of 
these,  and  none  have  seen  them  without  wonder.  The 
political  division  of  Germany  has  produced  many  pecu¬ 
liarities,  amongst  others  the  many  centres  of  education. 
The  cause  lay  partly  in  the  extent  of  the  country,  united 
with  the  slow  and  difficult  travelling.  The  desire  for 
political  union,  the  new  impetus  to  the  study  of  science, 
and  the  beginning  of  railways  seem  to  have  aCted  on  the 
nation  simultaneously,  and  there  arose  the  love  of  wealth 
and  a  determination  to  do  at  least  as  much  as  England 
had  done. 

The  wealth  of  Germany  thirty  years  ago  was  very 
slightly  developed ;  even  twenty  years  ago  the  people 
were  not  out  of  the  traditions  of  the  middle  ages  in  great 
towns,  and  even  now  in  small  towns  one  may  almost  live 
as  in  the  times  of  Luther.  But  within  ten  years  there 
has  been  a  growth  of  manufacturing  industry  sufficient  to 
have  altered  the  features  of  many  places,  and  the  natives 
do  not  require  to  visit  Birmingham  for  chimneys,  or  even 
the  black  country  for  dreariness.  The  wealth  of  the 
country  is  wonderfully  increased,  and  liberty,  political  and 
personal,  has  followed  education.  Some  politicians  will 
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reverse  the  order — and  such  may  have  been  to  some  extent 
the  case  in  our  country;  but  it  is  also  very  clear  that 
without  education  no  liberty  can  be  complete. 

I  he  change  has  been  preparing  for  a  long  time.  The 
preparation  has  been  made  by  attending  most  minutely 
to  all  details  of  management.  The  government  has  been 
like  a  kind  but  strong-willed  father,  that  was  determined 
to  bring  up  every  child  well,  but  was  ready  also  to  lay  his 
hand  heavy  upon  him  if  he  diverged  from  the  prescribed 
route.  The  consequence  was  a  certain  sameness  and 
littleness  if  we  looked  at  few  parts,  but  the  extent  was 
great.  The  mode  of  education  suited  the  national  mind, 
which  was  always  attentive  to  small  objects,  even  when 
attempting  great.  We  find  in  their  old  books  as  much 
formality  as  in  the  present  bureaus  of  the  officials. 

One  sees  it  at  the  first  moment  of  entering  a  hotel, 
where  literal  exactness  is  visible,  and  you  are  written 
down.  If  you  enter  a  university  you  must  undergo  still 
more;  you  must  have  your  certificate  of  birth  and  of 
confirmation,  sometimes  your  certificate  of  vaccination 
and  your  passport  ;  and  the  German  who  leaves  his  home 
goes  carefully  preserving  them  through  all  the  world,  as  if  by 
a  kind  of  witchcraft  he  died  with  his  description.  The 
amount  of  writing  everywhere  done  is  strange  to  behold. 
If  we  enter  still  further  and  see  his  inner  thoughts 
as  displayed  in  his  books,  we  find  an  attention  to 
detail  that  surpasses  the  comprehension  of  most  of  us. 
In  describing  a  scene,  we  can  imagine  him  speaking  of 
each  object  separately  if  time  would  permit ;  but  he  is 
obliged  to  be  content  with  every  species  and  variety, 
giving  a  fullness  to  his  work  which  makes  it  a  mine  of 
wealth  to  those  who  search  for  detail.  How  far  can  we 
imitate  him  ?  We  shall  never  do  exactly  as  he  does  ; 
but  for  a  nation  like  ourselves,  rather  apt  to  rush  to  ends 
without  making  a  beginning,  an  imitation  to  a  large 
extent  would  be  a  fine  training  for  our  youths.  Germany 
has  been  a  slave  to  its  details — why  shall  we  be  the 
same  ?  If  it  has  been  a  slave  it  has  been  for  the  good 
of  mankind.  It  is  the  intellectual  miser  among  nations — 
and  what  a  glorious  run  we  can  have  amongst  their 
wealth — which  they  have  supplied  in  amounts  greater  than 
we  have  been  able  to  sqander. 

Let  us  try  another  illustration.  The  German  intellect 
is  farthest  removed  from  the  Irish — the  first  is  conscious 
of  every  step  in  reasoning;  the  second  leaps  over  a  dozen, 
and  often  misses  its  way.  The  power  of  leaping  and 
flying  are  glorious  powers.  One  may  go  direCt  to  the  top 
of  the  mountain  without  touching  the  sloughs  below. 
The  German  crawls  through  the  sloughs,  but  he  leaves 
behind  him  a  good  substantial  road,  which  only  requires 
to  be  illuminated  to  become  the  much-desired  objeCt— a 
king’s  highway  to  learning.  It  would  be  exceedingly 
pleasant  to  follow  this  out  into  the  history  of  science, 
and  to  observe  what  flashes  of  light  have  gone  from  various 
nations  ;  but  it  would  equally  surprise  us  to  see  that  the 
German  will  not  be  behind  even  if  he  have  nothing  to 
colleCt  for  his  fire  but  brushwood  ;  he  will  heap  it  up 
until  it  becomes  grand  by  quantity. 

And  how  shall  we  apply  these  remarks  to  ourselves  ? 
If  we  differ  from  the  Germans,  why  should  we  imitate 
their  modes  of  education  ?  There  is  a  mode  of  training 
every  animal,  but  not  one  mode  for  all.  Some  will  say, 
then,  if  the  German  is  so  fond  of  details,  let  him  be  fed 
upon  them  ;  if  we  like  conclusions,  let  us  have  them,  and 
waste  no  time.  But  this  conclusion  is  too  hasty.  It  is 
the  weakness  of  the  German  to  be  so  fond  of  detail,  and 
it  is  his  strength  to  be  so  well  acquainted  with  detail  ;  it 
is  our  weakness  to  dislike  it,  and  it  is  our  strength  to 
overleap  it.  Amongthese  apparent  contradictions  it  seems 
hard  to  steer  our  course,  but  we  may  begin  thus  : — A 
trained  man  can  be  depended  upon  so  far  ;  an  untrained 
may  do  better,  if  he  has  genius  ;  and  who  can  tell  what 
he  may  have  ?  We  cannot  train  men  to  be  marvels,  and 
if  they  were  they  must  still  submit  to  some  extent,  and 
the  only  resource  left  to  us  is  to  yield  to  the  influence  of 
plodding  in  education,  caring,  however,  to  observe  if  any 
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of  the  young  thinking  machines  that  we  are  polishing 
shew  any  peculiar  movement  which  shall  be  indicative  of 
progress  beyond  the  teacher’s  intention.  These  spas¬ 
modic  wilful  movements  may  take  place  amongst  our 
youths  more  rapidly  than  among  the  Germans  ;  but  it  no 
less  becomes  us  to  look  for  fundamental  training  in  the 
direction  where  it  has  been  most  successful.  If  our  youth 
become  weary  sooner,  it  is  well  that  we  should  seize  on  them 
as  early  as  possible.  It  is  from  our  Teuton  friends  that  we 
have  received  models  of  careful  teaching  from  their  kinder¬ 
garten  upwards.  These  infant  schools  were  a  step  beyond 
ours — introducing  practical  lessons  ;  their  laboratories  are 
the  same  idea  carried  out.  Let  a  man  touch  and  handle 
if  he  will  learn.  Let  our  youth  be  taught  natural  laws 
by  seeing  them  in  action,  not  as  abstractions  only. 

The  first  thing  that  will  occur  to  many  people  to  say  is 
— “  This  is  exadtly  the  method  of  the  practical  English 
nation  :  the  opposite  has  been  the  custom  of  the  dreamy 
Germans.”  True  we  sent  boys  into  practical  life  to  pick 
up  principles  at  random  ;  and  those  who  thought  enough 
made  systems  for  themselves.  This  apprenticeship 
method  was  good  when  principles  were  on  the  surface  ; 
but  when  they  are  so  deeply  sunk  that  generations  have 
been  required  to  find  them,  and  when  the  phenomena 
themselves  are  not  superficial,  the  method  falls  to  the 
ground.  No  man  can  learn  his  duties  in  a  chemical 
work  by  apprenticeship,  or  by  the  imitation  of  the  actions 
of  others. 

The  rapid  development  of  the  teaching  of  physical 
sciences  in  Germany  was  the  result  of  previous  training, 
and  the  rapid  development  of  manufactures  followed  im¬ 
mediately. 

But  we  must  take  the  privilege  of  Englishmen,  and 
rush  through  intermediate  stages  to  a  conclusion.  That 
seems  to  be  that  in  Germany  the  army  of  labour  is  organ¬ 
ised  as  carefully  as  that  for  fighting.  The  unanimity  is 
complete,  and  the  determination  to  invade  our  markets  is 
strong.  Every  chemical  work  has  at  least  one  trained 
chemist,  and  the  training  is  careful.  With  us  it  is  fre¬ 
quently  considered  needless  to  have  one  for  large  works, 
as  they  can  go  by  themselves,  and  small  works  cannot 
afford  one.  We  know  very  well  that  this  is  not  universal, 
but  some  of  the  exceptions  are  more  apparent  than  real, 
and  at  any  rate  we  shall  defer  speaking  on  that  point. 


SPECTRUM  OBSERVATIONS  OF  THE  SUN. 


In  continuation  of  our  account  last  week  we  have  to 
report  further  discoveries  on  this  subject.  The  Rev. 
Father  Secchi,  writing  to  the  Abbe  Moigno  from  Rome, 
says  : — 

“Two  words,  in  haste,  to  tell  you  that  I  have  been 
able  to  satisfy  myself  of  the  reality  of  the  discovery  of 
Messrs.  Janssen  and  Lockyer,  on  the  luminous  rays  of  the 
solar  protuberances,  in  full  sun  this  morning.  Yesterday 
I  received  your  copy  of  Mondes ,  and  I  set  to  work  this 
morning.  As  if  by  magic,  after  having  directed  the 
spectroscope  towards  the  apparent  upper  edge  of  the  sun, 
I  hit  upon  a  protuberance  perfectly  detached  from  the 
sun’s  border. 

“  The  line,  c,  shone  in  the  middle  of  the  speCtrum,  and 
so  as  to  render  mistake  impossible^  it  was  prolonged 
above  and  below  by  the  continuation  of  the  black  line. 

“  At  one  point  about  450  from  the  apparent  northern 
edge  towards  the  apparent  west,  I  found  a  second  bril¬ 
liant  ray,  c,  which  encroached  on  the  edge  of  the  sun. 
At  about  1600  I  found  a  twinkling  protuberance,  that  is 
to  say  one  which  was  visible  at  intervals,  and  then  dis¬ 
appeared.  Not  trusting  to  my  own  eyes,  I  called  my 
assistants,  and  all,  to  the  number  of  four,  saw  these 
curious  phenomena. 

“  Returning  to  the  first  protuberance,  I  distinguished 
the  ray,  f,  but  not  so  long;  besides,  I  saw  a  brilliant  ray 


beyond  d,  on  the  side  of  the  blue,  shine  with  great 
brilliancy,  similar  to  that  which  separates  the  two  widest 
rays  of  magnesium. 

“  A  very  apparant  fad,  and  one  which  shows  the 
abundant  presence  of  hydrogen,  even  where  it  does  not 
shine  as  a  protuberance,  is  that  the  ray,  c,  vanishes 
almost  everywhere  around  the  sun  at  the  same  time  that 
the  ray  F  becomes  much  enfeebled.  It  appears  that  in 
these  regions  the  direct  light  has  no  other  effeCt  than  that  of 
paralysing  the  absorption  of  the  rest  of  the  envelope.  What 
consequences  may  we  not  expeCt  to  result  from  this  dis¬ 
covery  ?  I  will  leave  till  another  time  the  studies  which 
I  have  made  to  facilitate  these  observations.  I  may  say 
that  I  have  seen  all  this  by  reducing  the  aperture  of  my 
large  glass  to  8  centimetres ;  I  feared  to  endanger  my 
sight  by  employing  a  larger  aperture.  The  spedtroscope 
is  one  of  Hofmann's,  with  two  heavy  flint  prisms.” 

Mr.  Lockyer  has  made  some  additional  observations, 
which  are  briefly  described  in  the  following  extract  from 
a  letter  which  he  has  written  to  Dr.  Warren  De  La  Rue  : — 

“  Since  my  last  communication  the  instrument  which 
I  used  has  been  completed;  when  I  commenced,  it  was 
in  a  very  imperfedt  state.  I  have  been  able  to  recognise 
that  the  protuberances  are  simply  local  accumulations  of 
a  gaseous  envelope  which  completely  surrounds  the  sun, 
for  in  all  parts  of  the  circumference  of  the  star  I  perceive 
the  charadteristic  spectrum  of  the  protuberances. 

“After  all  there  is  something  important  in  my  com¬ 
munication  of  1866.  It  is  a  pity  that  in  the  search  after 
truth  we  depend  so  much  on  the  minute  adjustment  of 
our  instruments. 

“  The  thickness  of  the  new  envelope,  which  I  hope  you 
will  publish  on  my  behalf,  is  nearly  5,000  miles;  it  is 
marvellously  regular  in  its  contour.  At  the  pole,  as  at 
the  equator  of  the  sun,  the  spedtroscope  reveals  its  exist¬ 
ence  at  a  sensibly  equal  distance  from  the  disc  of  the 
star. 

“  In  a  communication  to  the  Royal  Society  I  shall 
point  out  how  we  may  determine  the  temperature  of  this 
new  envelope.” 


PHOSPHATES  IN  AGRICULTURE. 


Much  attention  has  been  given  of  late  in  France  to  the 
treatment  of  coprolites  and  other  bodies  containing  phos¬ 
phates  applicable  as  manures  ;  and  an  agricultural  writer, 
M.  Adolphe  Bobierre,  has  given,  in  th &  Journal  de  V Agri¬ 
culture,  of  Paris,  an  account  of  the  methods  in  adtion,  and 
experiments  in  connection  with  this  important  question. 

“  Guanos  from  tropical  regions,”  says  M.  Bobierre, 
“bone  ashes  from  the  pampas  of  Central  America,  phos¬ 
phorites  and  apatites  from  Spain  and  Portugal,  coprolites 
and  nodules  from  the  early  limestone  formation,  the  refuse 
of  sugar-houses  and  refineries,  gelatine  and  button  manu¬ 
factories,  everything  in  fadt  which  contains  phosphoric 
acid  in  any  quantity,  is  now  the  object  of  serious  and 
generally  profitable  application.  Guano  is  obtained  from 
the  giddy  heights  of  the  mountain  peaks  in  sight  of  the 
coast  of  Bolivia,  while  in  the  Ardennes  it  is  found  worth 
while  to  remove  sixty  or  more  metres  of  argillaceous  earth 
to  obtain  a  ton  of  phosphated  nodules,  which,  when 
washed  and  pulverised,  rival  bone-black. 

The  writer  recognises  the  great  activity  of  English 
chemists  and  agriculturists  with  respect  to  phosphates  and 
the  production  of  superphosphates,  and  the  immense 
services  which  they  have  rendered ;  but  adds  that  the 
manufacture  of  superphosphates  cannot  be  said  to  be 
perfect  so  long  as  the  sulphuric  acid  is  lost. 

With  respect  to  what  has  been  done  in  France,  M. 
Bobierre  gives  some  interesting  examples.  The  nodules 
of  phosphate  of  lime  have  been  largely  employed  in 
Brittany,  in  the  cultivation  of  the  Landes,  in  the  place  of 
bone-black,  which  has  been  used  largely  for  thirty  or 
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forty  years  ;  this  has  created  a  very  important  employment, 
and  we  are  told  that  many  of  the  dealers  in  manure  have 
entirely  given  up  the  sale  of  bone-black  for  that  of  pul¬ 
verised  fossil  phosphates.  Attempts  have  been  made  to 
separate  the  phosphates  from  the  30  per  cent  or  more  of 
siliceous  matter,  with  which  they  are  associated,  and  also, 
on  the  other  hand,  to  produce  mixed  manures,  in  which 
the  activity  of  the  phosphoric  acid  should  be  brought  out 
in  the  most  effective  manner  ;  these  desiderata  have  been 
realised  with  considerable  success.  One  process  is  to 
treat  the  rough  phosphates  with  chlorhydric  acid,  and  to 
recover  the  acid  by  evaporation.  Another  process 
mentioned  is  to  convert  the  nodules  into  metallic  phos¬ 
phites  by  calcination  in  a  blast  furnace,  in  contact  with 
iron  ore,  and  then  to  transform  the  metallic  phosphites 
into  alkaline  phosphates  by  the  adtion  of  chloride  of 
sodium  at  a  high  temperature.  A  third  method  is  to 
attack  the  fossil  phosphates  by  means  of  chloride  of  man¬ 
ganese  with  an  excess  of  acid,  obtained  from  the  manu- 
fadtories  of  chlorides  for  bleaching  and  other  purposes  ; 
and,  lastly,  the  fossils  are  sometimes  simply  calcined  with 
gas  tar  or  other  similar  substances. 

The  writer  says  that  the  results  of  the  above  methods 
and  experiments  have  confirmed  him  in  a  previously  ex¬ 
pressed  opinion,  that  if  the  nodules  be  reduced  to  a 
powder,  and  the  powder  exposed  to  the  adtion  of  the  air, 
and  applied  to  soil  requiring  the  application  of  phosphoric 
acid  the  fossil  phosphates  are  perfedtly  assimilated  ;  and, 
further,  that  a  mixture  of  fossil  phosphates  with  ordinary 
manure  yields  the  most  admirable  results,  even  in  the  case 
of  old  cultivated  lands.  “  Let  farmers  only  adopt  the 
habit  of  throwing  fossil  phosphates  under  the  animals,” 
says  the  writer  ;  “  nothing  more  is  required.” 

M.  Bobierre  seems  to  consider  the  treatment  of  nodules 
by  means  of  acids  as  scarcely  called  for,  but  recommends 
this  process  strongly  in  the  case  of  phosphorites,  apatites, 
and  certain  phosphatic  guanos  found  almost  in  a  vitrified 
condition. 

With  respedt  to  France,  the  writer  observes  that  within 
a  short  distance  of  the  coasts  of  Spain  and  Portugal, 
where  the  tribasic  phosphates,  containing  70  to  go  per 
cent  of  phosphate,  may  be  obtained  at  the  rate  of  2S.  6d. 
to  3s.  4d.  per  cv/t.,  enormous  quantities  of  hydrochloric 
acid  are  wasted,  and  worse  than  wasted,  by  being  allowed 
to  vitiate  the  air;  the  town  of  Marseilles,  which  converts 
large  quantities  of  sea-salt  into  sulphate  of  soda,  is 
destined  to  waste  annually  50,000,000  of  pounds  of  hydro¬ 
chloric  acid,  which  could,  with  very  little  trouble,  be 
made  to  dissolve  the  natural  phosphates. 

In  connedtion  with  the  above  maybe  mentioned  a  com¬ 
munication  made  by  MM.  Dusart  and  Pelouze  to  the 
Academy  of  Sciences.  One  of  these  gentlemen,  in  a  work 
entitled  “  Researches  on  the  Assimilation  of  Phosphate  of 
Lime,”  showed  that,  when  adled  upon  by  the  gastric  juice 
and  very  diluted  ladtic  acid,  phosphate  of  lime  underwent 
partial  decomposition,  yielding  a  mixture  of  ladlate  and 
acid  phosphate  of  lime  ;  this  led  to  experiments  on  the 
adtion  of  carbonic  acid  on  phosphate  of  lime,  with  the 
view  to  throw  some  light  on  the  obscure  subjedt  of  the 
assimilation  of  phosphate  of  lime  by  plants.  In  1864, 
M.  Dumas  noticed  that  carbonic  acid  was  a  solvent  for 
phosphate  of  lime,  by  the  effedt  of  seltzer  water,  in 
softening  ivory  and  abstradling  all  the  calcareous  phos¬ 
phate  therefrom.  Other  chemists  have  regarded  this 
adtion  as  merely  a  solution  of  the  salt  by  the  carbonic 
acid,  but  MM.  Dusart  and  Pelouze  are  of  opinion  that  the 
adtion  referred  to  is  of  a  more  complicated  charadter,  and 
that  the  acid  absorbed  gives  birth  to  new  produdts. 

These  gentlemen  treated  gelatinous  phosphate  of  lime 
with  water,  saturated  with  carbonic  acid,  and  found  that 
after  some  time  the  acid  had  partly  disappeared,  and  the 
phosphate  itself  had  notably  diminished  ;  the  transparent 
liquid  obtained  by  filtration  deposits  by  heat  a  crystalline 
precipitate,  composed  of  phosphate  and  carbonate  of  lime. 
A  series  of  nice  experiments  is  then  detailed  to  prove  that 
bibasic  phosphate  of  lime  is  produced,  either  by  the  adtion 


of  carbonic  acid  on  tribasic  phosphate  of  lime,  or  by  that 
of  acid  phosphate  of  lime  on  the  carbonate.  On  this 
principle,  say  MM.  Dusart  and  Pelouze,  we  have  been  able 
to  produce  it  by  the  following  economic  pradtical  method, in 
such  a  state  of  purity  that,  compared  with  superphosphate, 
it  contains  double  the  adtive  power  in  an  equal  volume. 
The  matter  to  be  dealt  with — natural  phosphates,  copro- 
lites,  bones  or  animal  charcoal  — are  placed  in  wooden 
vats  lined  with  lead,  communicating  with  each  other  and 
covered  with  a  mixture  of  water  and  acid  ;  any  acid  will 
effedt  the  transformation,  but  we  prefer  hydrochloric  acid 
or  the  weak  nitric  acid,  which  is  wasted  in  so  many  works. 
When  the  acid  has  macerated  in  one  vat,  we  remove  it 
into  a  second,  and  if  necessary  a  third,  and  the  clear 
liquor  is  finally  treated  with  pulverised  carbonate  of  lime  ; 
effervescence  is  produced,  carbonic  acid  is  thrown  off,  and 
a  precipitate  of  white  crystalline  bibasic  phosphate  of  lime 
is  thrown  down.  When  sufficient  carbonate  is  used  the 
liquor  is  deprived  of  all  the  phosphate  that  it  contains, 
and  the  precipitate  is  easily  dried  and  washed. 

These  fadts  enable  the  chemists  in  question  to  form  the 
following  hypothesis  concerning  the  manner  in  which 
nature  enables  plants  to  take  up  phosphates.  It  is  evi¬ 
dently  in  the  soluble  form  that  the  plant  uses  them  for  its 
nutrition  ;  the  common  phosphate  of  lime,  completely  in¬ 
soluble  in  water,  should  therefore  be  rendered  soluble. 
Carbonic  acid  dissolved  in  water  performs  this  first  trans¬ 
formation  in  the  same  way  that  the  stomach  of  an  animal 
renders  it  soluble  by  converting  it  into  acid  phosphate 
and  ladlate  of  lime.  The  enormous  quantity  of  super¬ 
phosphate  of  lime  employed  in  England,  a  pradlice  now 
adopted  in  France,  is  quoted  in  support  of  the  above 
theory.  The  superphosphate,  which,  according  to  these 
gentlemen,  is  only  an  impure  acid  phosphate  of  lime, 
when  introduced  into  the  soil  attacks  the  carbonate  of 
lime,  under  the  influence  of  humidity,  and  is  thus  trans¬ 
formed  into  a  bibasic  phosphate.  As  it  is  impossible  to 
imagine  that  any  substance  can  be  entirely  absorbed  by 
plants  during  the  first  few  days  of  its  being  spread  upon 
the  ground,  if  the  superphosphate  do  not  undergo  this 
transformation,  which  diminishes  their  too  great  solubility, 
they  would  certainly  be  carried  down  to  the  sub-soil  by 
the  first  heavy  rain,  and  part  of  their  value  thus  lost.  The 
facility  with  which  bibasic  phosphate  of  lime  can  be  pro¬ 
duced  in  a  state  of  great  purity  renders  it  a  promising  sub¬ 
stitute  for  common  phosphate,  and  even  for  superphos¬ 
phate,  which  is  always  mixed  with  a  large  proportion  of 
other  matters,  which  have  no  value  as  manure,  and  of 
which  the  cost  of  carriage  is,  therefore,  at  any  rate,  a  loss 
to  the  farmer. — Journal  of  the  Society  of  Arts. 
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(Continued  from  page  200.) 

Constructions  of  Dietaries  :  Preparation  and  Culinary 
Treatment  of  Foods. 

Treatment  of  Foods. — In  the  treatment  of  vegetable 
foods  it  is  important  to  remember  that  all  corky  and 
woody  tissues,  as  the  skins  of  fruits,  tubers,  and  cereals, 
are  quite  indigestible,  and  that  in  consequence  of  their 
irritating  adtion  they  hurry  food  through  the  alimentary 
canal,  and  so  occasion  waste.  It  is  necessary,  therefore, 
that  all  such  tissues  should  be  removed  as  completely  as 
possible. 

When  it  is  required  to  obtain  the  starchy  or  farinaceous 
matters  of  vegetables,  one  or  other  of  the  following  pro¬ 
cesses  is  followed  : — 

(a).  The  material  is  pulped  or  crushed,  and  diffused 
through  a  considerable  volume  of  cold  water.  It  is  then 
strained  and  allowed  to  stand  until  the  farina  or  starch 
subsides. 

*  The  Cantor  Ledtures,  delivered  before  the  Society  of  Arts. 
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(b) .  Or  it  is  allowed  to  pass  into  a  state  of  putrefactive 
decomposition,  whereby  the  albuminous  matter,  as  the 
gluten,  &c.,  decay  and  leave  the  starch  untouched. 

(c) .  Or  it  is  subjected  to  the  aCtion  of  a  weak  alkaline 
solution,  generally  of  caustic  soda,  which  dissolves  the 
gluten  and  allows  the  starch  to  subside.  The  gluten  thus 
dissolved  may  be  again  recovered  by  neutralising 
the  alkaline  solution  with  acid,  and  collecting  the  pre¬ 
cipitated  gluten,  as  in  the  processes  of  Durand  and 
others. 

I  have  already  explained  that  in  the  treatment  of  the 
ground  meal  of  wheat  and  other  grain  the  bran  and 
coarser  kinds  of  flour  are  separated  by  sieves  of  different 
degrees  of  fineness,  and  that  in  this  manner  about  eight  or 
nine  varieties  of  product  are  obtained,  as  biscuit  flour, 
best  or  fine  households,  seconds,  tails,  fine  sharps  or 
middlings,  coarse  sharps,  fine  pollard,  coarse  pollard, 
and  long  bran  ;  the  proportions  of  these  from  ordinary 
brown  meal  will  vary  according  to  circumstances,  but 
processes  have  been  invented,  as  by  M.  Mege  Mouries, 
M.  D’Arblay,  and  others,  whereby  the  yield  of  fine 
flour  is  increased  to  86  or  even  to  88  per  cent  of  the 
grain,  and  by  which  the  quantity  of  gluten  is  also 
regulated. 

When  the  flour  is  rich  in  gluten,  as  in  the  case  of  the 
hard  wheats  of  Sicily,  Russia,  Sardinia,  and  Egypt,  they 
are  well  suited  for  the  manufacture  of  certain  granular 
powders  and  dried  pastes,  which  are  known  as  Semola, 
Semolina,  Soujee,  Mannacroup,  Maccaroni,  Vermicelli, 
and  Cagliari  paste.  The  last  three  are  generally  imported 
from  Naples  or  Genoa,  where  they  are  made  from  a 
highly  glutinous  wheaten  flour,  by  kneading  it  into  a  thin 
dough  or  tenacious  paste,  and  then  forcing  it  through 
holes  or  slits  in  a  metallic  plate.  In  this  way  the  several 
varieties  of  pipe,  celery,  and  ribbon  maccaroni  are  obtained ; 
and  the  fancy  forms  of  it,  called  Cagliari  paste,  which  are 
in  the  shape  of  stars,  rings,  Maltese  crosses,  &c.,  are 
produced  by  stamps.  All  these  varieties  of  raw  wheaten 
paste  are  cooked  by  boiling  or  baking,  and  are  associated 
with  soup  or  beef  tea,  or  milk,  or  are  mixed  with  eggs, 
cheese,  &c. 

The  best  variety  of  flour  for  bread  is  that  which  contains 
less  gluten  than  the  preceding,  as  from  8  to  10  per  cent 
of  it  instead  of  from  12  to  14  or  15.  Dantzic  flour,  and 
soft  Spanish,  as  well  as  the  American  called  Genessee, 
are  the  best  examples  of  it,  and  are  highly  esteemed  by 
bakers  on  account  of  the  fine  quality  of  bread  which  is 
procurable  from  them  ;  the  richer  varieties  of  hard  glutinous 
wheat  being  used  only  to  impart  strength  to  weak  and 
inferior  descriptions  of  flour. 

Bread,  which  is  the  most  important  preparation  of 
flour,  owes  its  value  as  an  article  of  diet  to  a  good  and 
equable  vesiculation  of  the  dough,  the  vesiculation  being 
effected  by  the  diffusion  of  small  bubbles  of  carbonic  acid 
gas  throughout  its  substance  ;  and,  as  this  vesiculation 
can  only  take  place  in  a  proper  manner  when  the  gluten 
of  the  flour  is  in  sufficient  quantity,  and  of  good  quality, 
it  is,  to  some  extent,  a  test  of  the  goodness  of  the  meal. 
Those  flours  which  contain  too  little  gluten,  or  gluten 
which  is  deficient  of  strength,  cannot  be  vesiculated  into 
bread.  This  is  the  case  with  almost  every  description  of 
flour,  excepting  that  of  wheat  and  rye. 

The  most  common,  and  also  the  most  ancient  method  of 
vesiculating  bread  is  by  fermentation  ;  and  the  process  is 
not  very  different  from  what  it  was  in  very  early  times, 
when  we  were  told  that  “  a  little  leaven  leaveneth  the 
whole  lump.”  Yeast  of  some  sort — as  brewer’s  yeast ; 
or  patent  yeast,  prepared  from  infusion  of  malt  and  hops  ; 
or  German  yeast,  which  is  the  solid  residue  of  the  yeast 
produced  by  the  fermentation  of  rye  for  making  Hollands; 
or  baker’s  yeast,  which  is  made  from  potatoes  and  flour  ; 
or  leaven,  which  is  old  dough  in  a  state  of  fermentation, 
is  mixed  with  the  flour  or  dough,  which  soon  begins  to 
ferment  by  the  action  of  the  yeast  fungus  ( micoderma 
cerevisicz )  on  the  sugar  of  the  flour.  Carbonic  acid  is 
thus  produced  ;  and  by  being  diffused  through  the  sub¬ 


stance  of  the  dough,  it  vesiculates  it,  and  causes  it  to  rise 
or  swell.  The  most  usual  practice  with  the  baker  i 
somewhat  as  follows : — A  special  ferment  is  prepared 
from  mealy  potatoes  (technically  called  fruit)  by  boiling 
them  in  water,  mashing  them,  and  allowing  them  to  cool 
to  a  temperature  of  about  8o°  Fahrenheit.  Yeast  is 
then  added  to  them,  together  with  a  little  flour  to  hasten 
the  fermentation.  In  three  or  four  hours,  at  a  proper 
temperature  (as  from  8o°  to  go°  Fahr.),  the  whole  mass  is 
generally  in  a  state  of  adtive  fermentation,  with  a  sort  of 
cauliflower  head.  It  it  then  diluted  with  water  and 
strained,  and  is  mixed  with  sufficient  flour  to  make  a  rather 
thin  dough,  which  in  about  five  hours  rises  to  a  fine 
sponge.  This  is  again  diluted  with  water  containing 
salt,  and  is  worked  with  the  necessary  quantity  of  flour 
into  dough,  and  allowed  to  stand  for  two  or  three  hours, 
when  it  rises,  and  is  in  a  fit  condition  to  be  baked  into 
loaves. 

It  can  hardly  be  said  that  the  potatoes  are  an  adultera¬ 
tion  in  this  case,  for  they  do  not  ever  amount  to  more 
than  6  lbs.  to  a  sack  of  flour,  which  makes  about  380  lbs. 
of  bread,  or  95  4-lb.  loaves.  The  salt  is  added  to 
the  extent  of  about  4  lbs.  or  more  to  a  sack  of  flour, 
the  proportions  being  regulated  according  to  circum¬ 
stances,  for  the  objedt  of  it  is  to  improve  the  quality  of 
the  loaf  as  regards  whiteness,  firmness,  and  flavour. 

There  is,  no  doubt,  a  slight  loss  of  nutritive  matters  by 
this  mode  of  vesiculation,  for  a  small  portion  of  the  sugar 
of  the  flour  is  converted  into  alcohol  and  carbonic  acid, 
but  the  quantity  is  so  inconsiderable  as  to  be  undeserving 
of  notice.  The  advantage  of  the  process,  however,  is 
that  it  is  an  excellent  test  of  the  quality  of  the  flour  ; 
for  weak  flour,  or  flour  that  has  been  injured  by  germina¬ 
tion,  or  by  keeping,  will  not  stand  the  adtion  of  yeast,  but 
will  be  either  ropy,  or  sticky,  or  heavy,  when  baked  into 
bread. 

Another  method  of  vesiculation  is  to  generate  carbonic 
acid  in  the  dough  by  the  adtion  of  an  acid  on  bicarbonate 
of  soda.  Dr.  Whiting’s  process,  which  was  patented  in 
1836,  was  to  mix  the  carbonate  of  soda  with  the  flour, 
and  then  to  adt  on  it  with  a  proper  proportion  of  muriatic 
acid  added  to  the  water.  He  used  from  350  to  500  grains  of 
carbonate  of  soda  to  7lbs.  of  flour,  and  to  this  he  added 
2f  pints  of  water  charged  with  from  420  to  560  grains  of 
muriatic  acid.  Other  proportions  are  used  by  bakers  who 
make  unfermented  bread;  but  in  all  cases  the  proportions 
should  be  such  as  to  form  common  salt  (which  is  the 
produdt  of  the  adtion  of  muriatic  acid  on  carbonate  of  soda) 
— the  carbonic  acid  being  liberated  in  the  substance  of 
the  dough.  Care  should  be  taken  that  the  muriatic  acid  is 
pure,  for  that  found  in  commerce  is  generally  highly 
charged  with  arsenic. 

In  1845,  another  acid  was  patented  instead  of  muriatic 
— viz.,  tartaric  ;  and  the  various  preparations  called 
baking-powders,  custard-powders,  egg-powders,  &c.,  are 
nothing  but  mixtures  of  tartaric  acid  and  carbonate  of 
soda,  with  a  little  farinaceous  matter,  the  common  pro¬ 
portions  being  1  part  of  tartaric  acid,  2  of  carbonate 
of  soda,  and  4  of  potato-flour  or  other  dry  starch, 
with  a  little  turmeric  powder  to  give  it  a  rich  yellow 
tint.  When  this  is  mixed  with  flour  and  wetted, 
it  effervesces,  as  in  the  case  of  a  common  seidlitz 
powder,  and  so  diffuses  the  carbonic  acid  through  the 
dough. 

Very  lately  Mr.  McDougall  has  proposed  the  use  of 
phosphoric  acid  as  a  more  natural  constituent  of  food  than 
the  preceding,  and  this,  with  an  alkaline  carbonate, 
forms  the  preparation  which  is  known  as  phosphatic 
yeast. 

A  third  process,  which  is  now  extensively  used  in  the 
vesiculation  of  bread,  is  that  of  Dr.  Dauglish,  and  by 
which  the  bread  called  aerated  bread  is  obtained.  It  con¬ 
sists  in  the  addition  of  a  solution  of  carbonic  acid  in  water 
to  flour  under  pressure.  The  mixture  is  made  in  a  closed 
air-tight  vessel,  in  which  the  dough  is  well  kneaded  by 
machinery,  and  directly  the  outlet  of  the  vessel  is  opened, 
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and  the  pressure  thus  removed,  the  gas  escapes  from 
the  water,  as  in  the  case  of  an  uncorked  bottle  of 
soda-water,  and  expands  into  little  bubbles  within  the 
substance  of  the  dough.  By  its  expansion,  also,  it  forces 
itself  out  of  the  mixing  chamber,  and  rises  into  a  spongy 
dough. 

In  all  cases,  however,  where  carbonic  acid  is  generated 
within  the  dough  by  other  processes  than  fermentation, 
the  dough  must  be  baked  immediately,  or  it  will  fall,  and 
the  loaf  be  heavy.  Various  contrivances  have  been 
suggested  for  helping  the  process  of  kneading,  which  is 
laborious,  and  sometimes  not  altogether  cleanly  work. 
Mr.  Stevens’  hand  machine  appears  to  accomplish  this 
very  well.  It  is  in  use  in  the  Holborn  Union,  where 
about  5,633  lbs.  of  bread  are  made  every  week  by  one 
man  and  two  boys  ;  and  they  contrive  to  make  ninety- 
six  4-lb.  loaves  out  of  every  sack  of  flour  (280  lbs.).  The 
materials  used  on  the  average  of  a  whole  year  being  as 
follows : — 


Proportions  Per  Week. 

lbs. 


Flour . 4,129 

Cones  .  140 

Potatoes .  168 

Salt .  68 

Malt .  13 


Which  produce  5,633  lbs. 
>.  of  bread,  or  1,408  4-lb. 
quartern  loaves. 


Hops .  1 4 

The  potatoes,  the  malt,  and  the  hops,  are  for  the  purpose 
of  making  the  yeast  or  ferment  for  the  bread. 

But,  by  whatever  process  bread  is  made,  it  is  necessary 
to  observe  certain  precautions  to  ensure  the  production 
of  a  good  loaf. 

1st.  The  flour  should  be  from  sound  grain,  sufficiently 
rich  in  good  gluten. 

2nd.  The  yeast  should  be  sweet,  and  should  show  a 
lively  adtion  in  the  sponge. 

3rd.  The  dough  should  be  well  kneaded  to  insure  the 
thorough  diffusion  of  the  gas,  and  to  give  toughness  to  the 
gluten. 

4th.  The  salt  should  be  used  in  such  proportion  as  to 
regulate  the  fermentation,  and  give  firmness  to  the  gluten, 
whiteness  to  the  bread,  and  a  good  flavour. 

5th.  The  baking  should  be  so  managed  as  to  ensure 
the  thorough  heating  of  the  loaf  to  the  temperature  of  at 
least  2120  Fahrenheit,  in  order  that  the  insoluble  starch 
may  be  changed  by  the  heat  into  soluble  dextrine  ;  and 
the  crust  should  be  light-coloured  and  thin.  This  is  best 
effected  when  loaves  are  baked  singly,  as  on  the  Continent, 
and  not  in  batches,  as  with  us  ;  for  in  the  last  case,  the 
top  and  bottom  crusts  are  thick  and  hard,  and  are  fre¬ 
quently  scorched,  while  the  interior  of  the  loaf  is  doughy 
and  underdone. 

Specimens  of  the  different  kinds  of  bread  of  England 
and  the  Continent  are  upon  the  table  ;  and  you  will  notice 
the  dark  colour  of  the  rye-bread  of  Europe.  I  am  in¬ 
debted  for  these  illustrations  to  the  kindness  of  Mr. 
Twining,  who  has  liberally  placed  the  valuable  collection 
of  foods  in  his  museum  at  our  disposal.  Here,  also,  is  a 
sample  of  rye-bread  supplied  by  Mr.  William  Ray  Smee, 
who,  in  the  interest  of  the  poor,  has  had  it  made  accord¬ 
ing  to  the  formula  of  the  Board  of  Agriculture  of  1795. 
It  consists  of  one  part  of  rice  and  four  parts  of  rye,  ground 
together  and  sifted  in  the  usual  manner.  The  meal  is 
then  made  into  dough  with  yeast ;  and  when  fermented  is 
baked  in  the  form  of  long  rolls.  The  bread  is  very  dark, 
like  all  rye-bread,  and  has  a  close  texture,  but  it  is  agree¬ 
able  to  the  palate,  and  is  very  nutritious.  The  great 
recommendation  of  it  is  its  cheapness,  for  it  can  be  made 
at  less  than  a  penny  a  pound,  and  is  therefore  a  very 
suitable  bread  for  the  poor. 

Those  flours  which  do  not  contain  sufficient  gluten  of 
the  proper  quality  for  fermentation  or  vesiculation — as 
barley-meal,  oat-meal,  Indian-meal,  and  the  flour  of  peas 
and  lentils,  are  best  cooked  by  baking  them  in  the  form  of 
cakes  or  biscuits — a  practice  which  is  as  ancient  as  the 
time  of  the  Patriarchs,  when,  during  the  Passover,  they  - 


were  commanded  to  eat  unleavened  bread.  The  chief 
food  of  the  common  people  of  Rome  was  a  heavy  kind  of 
unleavened  bread,  like  the  present  polenta  of  the  Italians, 
which  is  made  of  Indian  meal  and  cheese.  As  in  former 
time,  biscuits  and  unfermented  cakes  are  made  from  meal 
or  flour  mixed  with  water  and  baked  ;  but  the  texture  of 
the  substance  is  close,  and  it  is  not  easy  of  digestion 
unless  it  is  thoroughly  disintegrated.  When  biscuits  are 
lightened  by  means  of  egg  and  sugar,  with  a  little  butter, 
they  are  much  more  digestible  ;  and  they  are  still  more 
so  when  they  are  vesiculated  and  puffed  up  by  means  of  a 
small  quantity  of  carbonate  of  ammonia,  as  in  the  case  of 
cracknells  and  Victoria  biscuits. 


The  so-called  farinaceous  foods  for  infants  are  only 
baked  flour,  sometimes  sweetened  with  sugar.  The  flour 
must  be  baked  until  it  acquires  a  light-brown  colour,  the 
temperature  being  about  400°  or  450°  Fahrenheit.  The 
granules  of  starch  are  then  disintegrated,  and  converted 
into  a  soluble  substance,  named  dextrin — which,  by  a 
further  process  of  cooking  or  boiling,  as  in  making  pap, 
forms,  when  properly  sweetened,  a  very  excellent  food  for 
children.  Tops  and  bottoms  owe  their  value  to  the  same 
circumstance — viz.,  that  the  farinaceous  matter,  which  is 
so  indigestible  with  infants,  is  broken  up  by  baking  into 
soluble  dextrin. 


All  varieties  of  meals  and  arrowroots  are  easily  cooked 
by  stirring  them  into  boiling  water,  or  boiling  milk,  until 
they  have  the  consistence  of  gruel  or  hasty  pudding,  and 
then  boiling  for  a  few  minutes.  In  the  case  of  Indian- 
meal,  rice,  split-peas,  lentils,  and  haricots,  the  boiling 
should  be  continued  for  a  considerable  time,  and  the 
whole  grain  should  be  previously  steeped  in  water  for 
many  hours  ;  for  the  starch  and  cellulose  of  these  vege¬ 
tables  are  not  digestible  unless  they  are  thoroughly  dis¬ 
integrated  by  cooking.  It  may  be  said,  indeed,  that  all 
vegetables  with  dense  tissues  require  prolonged  boiling  to 
cook  them,  for  cellulose  is  not  capable  of  digestion  by  man 
unless  it  is  broken  up  by  the  adtion  of  heat — even  starch 
is  likely  to  pass  through  the  alimentary  canal  unchanged, 
if  it  be  not  rendered  soluble  by  fermentation  or  cooking. 
It  is  an  important  question,  whether  in  utilising  starchy 
foods  it  may  not  be  advantageous  to  help  their  trans¬ 
formation  by  allowing  the  grain  to  germinate  to  some 
extent,  as  in  the  process  of  malting,  when  the  starch  is 
changed  into  sugar.  Mr.  Lawes  has  examined  this  ques¬ 
tion,  and  has  concluded,  from  his  experiments  on  stock, 
that  in  the  case  of  pigs  and  bullocks  the  fattening  effed  of 
the  grain  is  not  increased  ;  but  it  may  be  different  with 
the  human  stomach,  where  the  transformation  power  is  not 
nearly  so  adtive  as  with  lower  animals.  Here,  in  fadt,  is 
an  example  of  it: — The  food  which  Liebig  recommends 
for  infants  is  a  preparation  of  malt  with  wheaten  flour  and 
milk,  to  which  a  little  bicarbonate  of  potash  has  been 
added  ;  and  the  reputation  of  it  in  Germany,  as  an  article 
of  diet  for  children,  is  considerable.  The  preparation  is 
made  by  mixing  1  02.  of  wheaten  flour  with  10  oz.  of 
milk,  and  boiling  for  three  or  four  minutes  ;  then 
removing  it  from  the  fire,  and  allowing  it  to  cool  to  about 
go°.  One  ounce  of  malt-powder  previously  mixed  with 
15  grains  of  bicarbonate  of  potash,  and  2  ozs.  of 
water,  are  then  stirred  into  it,  and  the  vessel  being 
covered,  is  allowed  to  stand  for  an  hour  and  a  half,  at  a 
temperature  of  from  ioo°  to  150°  Fahrenheit.  It  is  then 
put  once  more  upon  the  fire,  and  gently  boiled  for  a  few 
minutes.  Lastly  it  is  carefully  strained,  to  remove  any 


as  follows  : — 


Foods. 


1  oz.  wheat-flour 
1  oz.  malt-flour. . 


according 

to  Dr.  Liebig,  is 

Plastic 

Carbonaceous 

matter. 

matter. 

ozs. 

ozs. 
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Dr.  Letheby  on  Food. 


The  relation  of  the  plastic  to  the  carbonaceous  being  as 
1  to  3 ’8,  which  is  the  right  proportion  for  the  food  of  children . 

The  effeCt  of  the  malt-flour  is  to  transform  the  starch 
into  glucose,  and  thus  the  mixture  gets  thinner  and  sweeter 
as  it  stands  ;  and  the  bicarbonate  of  potash  is  added  to 
facilitate  the  change,  and  to  neutralise  the  acid  con¬ 
stituents  of  the  flour  and  malt. 

Liebig’s  extract  of  malt  is  another  such  preparation  for 
a  quick  assimilation  of  starchy  matters. 

Vegetable  substances  are  occasionally  fermented,  either 
for  the  purpose  of  increasing  the  relative  amount  of 
glutinous  matter,  or  for  the  purpose  of  rendering  them 
acid.  Potatoes,  for  example,  as  well  as  barley,  wheat, 
and  rye,  leave  a  residuum  after  fermentation,  which  con¬ 
tains  more  gluten  than  the  original  substance,  in  conse¬ 
quence  of  the  transformation  of  sugar  and  starch  into 
alcohol ;  and  although  the  residuum  is  coarse,  and  is  hardly 
suited  for  human  consumption,  yet  it  is  an  excellent  food 
for  cattle  ;  in  fadt,  in  Germany  it  is  often  eaten  by  the  poor. 

When  the  process  is  carried  still  further,  and  the  mass 
acquires  an  acid  property  in  consequence  of  the  formation 
of  acetic,  butyric,  and  ladtic  acids,  various  sour  prepara¬ 
tions  are  obtained,  which  are  no  doubt  useful  in  assisting 
the  digestion  ot  other  foods.  The  ancient  Romans  had 
many  such  fermented  substances  which  were  not  unlike 
the  sauer-kraut  of  the  Germans.  This,  as  you  know,  is 
made  from  the  leaves  of  cabbages,  gathered  generally 
in  autumn,  and  from  which  the  stem  and  mid-rib  are 
removed.  They  are  cut  up  into  thin  slices,  and  are  placed 
in  a  tub  or  vat,  alternately  with  layers  of  salt,  until 
the  vessel  is  full.  It  is  then  subjected  to  pressure,  and 
allowed  to  stand  for  five  or  six  weeks  (according  to  the 
temperature)  ;  the  ladtic  fermentation  is  thus  set°up,  and 
the  mass  becomes  sour.  It  is  cooked  by  stewing  it  in  its 
own  liquor  with  bacon,  pork,  or  other  fat  meat;  and 
certain  condiments,  as  dill  or  carraway,  are  added  to 
improve  its  flavour.  In  Prussia,  and  in  many  parts  of 
Germany,  there  is  a  similar  preparation  of  fermented 
beans;  and  in  Holland  and  the  South  of  Europe  cucum¬ 
bers  are  fermented.  We  also  have  our  pickled  vege¬ 
tables,  in  which  acetic  acid  takes  the  place  of  lacftic 
acid.  .  All  these  preparations  are  no  doubt  aids  to 
digestion,  especially  when  the  fibre  of  meat  is  tough, 
and  contains  tendon,  or  hardened  cellular  tissue.  This  is 
especially  so  with  salted  meat,  and,  therefore,  a  little  pickle 
is  always  a  good  and  palatable  addition  to  cold  boiled  beef. 

Vegetable  substances,  as  tea,  coffee,  mate,  cocoa,  &c., 
the  infusions  of  which  are  used  as  beverages,  are  prepared 
for  commerce  in  nearl}/  the  same  manner.  When  taken 
from  the  tree,  and  while  in  a  fresh  condition,  they  are 
allowed  to  undergo  a  moderate  kind  of  fermentation,  and 
they  are  then  dried  and  roasted.  In  the  case  of  tea,  the 
roasting  operation  is  performed  during  the  process  of 
drying  and  curling,  by  heating  the  leaves  upon  wire- 
sieves  held  over  a  charcoal  fire,  but  cocoa  and  coffee  are 
roasted  in  metallic  cylinders,  which  are  kept  revolving 
over  a  clear  fire — coffee  being  roasted  until  it  is  partially 
charred,  and  has  lost  from  14  to  20  per  cent  in  weight. 
By  this  means  the  aroma  or  volatile  oil  is,  in  each  case, 
produced  ;  and  there  is  also  an  empyreumatic  change  in 
the  astringent  acids,  the  sugar,  the  gum,  and  the  starch, 
whereby  extractive  matters,  varying  in  amount  and 
quality,  according  to  the  degree  of  heat,  are  formed. 
Shrader  has  examined  the  subject  in  respeCt  of  coffee, 
and  has  ascertained  that  the  following  are  the  propor¬ 
tions  of  the  several  constituents  of  raw  and  roasted  coffee 


Raw  Roasted 

,  _  Coffee.  Coffee. 

Peculiar  coffee  principle  . .  17-58  . .  12-50 

Gum  and  mucilage .  3*64  ..  io’42 

Fatty  matter  and  resin  . .  ..  0-93  ..  2-08 

Extractive  .  0-62  . .  4-80 

Woody  tissues  and  cellulose  66-66  ..  68-75 

Mixture,  &c.  ..  ,,  ...  ..  10-57  •*  I-45 


100*00  100*00 


Infusions  of  tea  and  coffee  should  be  made  with  boiling 
water,  but  they  should  never  afterwards  be  boiled,  for  the 
aromatic  principle  is  very  volatile,  and  would  be  thus  lost; 
besides  which  a  decoCtion  of  tea  or  coffee  is  disagreeably 
bitter  on  account  of  the  solution  of  the  coarse  forms  of 
extractive  matter.  Soft  water  also  extracts  these  matters, 
and,  therefore  appears  to  give  a  stronger  infusion  than 
moderately  hard  waters,  but  it  is  always  at  a  sacrifice  of 
delicate  flavour.  Excellent  tea  is  made  in  London  with 
water  of  14  or  15  degrees  of  original  hardness,  and  of 
about  5  degrees  when  boiled.  This  was  a  subject  of  in¬ 
vestigation  by  the  Government  Chemical  Commission 
(Professors  Graham,  Miller,  and  Hofmann),  who  were 
appointed  in  1851  to  inquire  into  the  chemical  quality  of 
the  water  supply  of  London  ;  and  they  reported  that  in 
their  experiments  they  found  that  tea  made  from  the 
boiled  London  water  of  5  degrees  of  hardness  could  not 
generally  be  distinguished  from  tea  made  with  water  of 
2^  degrees  only,  although  a  delicate  palate  would  recog¬ 
nise  a  slightly  increased  bitterness  without  any  enhance¬ 
ment  of  flavour  in  the  latter.  It  would  seem,  indeed, 
that  moderately  hard  water  makes  the  best  flavoured  tea, 
provided  it  is  allowed  to  stand  upon  the  tea  sufficiently 
long.  In  the  case  of  the  Greenwich  pensioners  the  tea 
was  made  from  water  of  24  degrees  of  hardness  before 
boiling,  and  iS-6  degrees  after;  but  the  infusion  was 
maintained  for  half  an  hour  by  surrounding  the  vessel 
with  a  steam  case  ;  and  thus  an  excellently-flavoured  tea 
was  obtained.  The  Commissioners  indeed  truly  remark, 
that  “where  any  great  loss  of  strength  of  tea  infusion 
has  been  observed  in  passing  from  a  soft  water  to  a 
harder,  it  may  be  probably  referred  to  the  circumstance 
that  the  mode  of  infusing  it  has  not  been  properly 
adapted  to  the  hard  water  ;  and  then  there  is  doubtless 
some  waste  of  tea.”  Lake  waters  have  been  a  good 
deal  extolled  on  account  of  their  softness  and  supposed 
fitness  for  making  tea,  solely  because  they  happen  to  pro¬ 
duce  a  deep-coloured  solution,  which  conveys  a  false  notion 
of  strength  ;  but,  in  reality,  flavour  is  always  sacrificed 
for  the  mere  look  of  the  thing,  there  being  no  increase 
of  physiological  or  dietetical  property.  The  Chinese,  who 
are  very  good  authorities  on  this  subject,  never  use 
either  very  soft  or  very  hard  waters,  for  their  rule  is  to 
take  the  waters  of  a  running  stream — “  best  from  the 
hill  side,  and  next  from  a  river.”  We  may  conclude, 
therefore,  that  water  of  from  4  to  7  degrees  of  hardness 
after  being  boiled,  is  best  suited  for  infusions  of  tea  and 
coffee  ;  for  such  water  dissolves  the  aromatic  and  physio¬ 
logical  constituents,  without  extracting  the  disagreeable 
bitter  principles.  In  the  case  of  coffee,  in  fadt,  a  little 
acid,  as  a  portion  of  lemon  juice,  improves  the  flavour, 
notwithstanding  that  it  adds  to  the  hardness  of  the 
infusion.  Experimentally,  it  is  found  that  infusions  of 
tea  and  coffee  are  strong  enough  when  the  former  con¬ 
tains  o-6  per  cent  of  extracted  matter,  and  the  latter  3  per 
cent,  so  that  a  moderate-sized  cup  (5  oz.)  should  contain 
about  13  grains  of  the  extract  of  tea,  or  66  grains  of 
coffee.  These  proportions  will  be  obtained  when  263  grains 
of  tea  (about  2|  teaspoonfuls),  or  2  ozs.  of  freshly  roasted 
coffee  are  infused  in  a  pint  of  boiling  water  ;  and  the 
amounts  of  the  several  constituents  dissolved  are  about  as 


follows : — 

Constituents.  Tea.  Coffee. 

...  grs.  grs. 

Nitrogenous  matters  . .  . .  17-2  . .  44-0 

Fatty  matter .  - —  ..  3-0 

Gum,  sugar,  and  extractive  ..  31-7  ..  103-2 

Mineral  matters  .  g-i  ..  22-8 


Total  extracted  . .  . .  58-0  173*0 


So  that  tea  yields  to  a  pint  of  fresh  water  about  22  per 
cent  of  its  weight,  and  coffee  about  20  per  cent.  Leh¬ 
mann  found  that  only  15^  per  cent  of  tea  was  dissolved 
by  water  ;  whereas  Sir  Humphrey  Davy  estimated  it  at 
33 1  per  cent.  No  doubt  the  quality  of  the  water,  as  well 
as  that  of  the  tea,  affeCts  the  results,  for  distilled  water 
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will  extradt  from  40  to  44  per  cent  of  black  tea,  and  nearly 
50  per  cent  of  green  ;  but  for  all  this,  about  22  per  cent  is 
a  good  average. 

Tea  is  generally  measured  into  the  tea-pot  by  the  spoon¬ 
ful,  and  Dr.  Edward  Smith  has  made  a  curious  inquiry 
into  the  average  weights  of  a  spoonful  of  different  kinds 
of  tea.  The  results  are  here  shown  : — 


Weight  of  a  Spoonful  of  Tea. 


Black  Teas. 


Green  Teas. 


Grs. 

39 

52 

62 

70 

87 


Hyson 
Twankay 
Fine  Imperial  . . 
Scented  Caper 
Fine  Gunpowder 


Grs. 

66 

70 

90 

103 

123 


Oolong 

Congou  (inferior) 

Flowery  Pekoe 

Souchong 

Congou  (fine)  . . 

From  which  it  would  seem  that  from  three  to  seven  tea¬ 
spoonfuls  of  black  tea,  or  from  two  to  four  of  green,  are 
required  for  a  pint  of  infusion  of  the  strength  already 
given. 

Cocoa  is  best  made  by  boiling  the  mixture  for  a  little 
while,  for  it  nearly  always  contains  a  large  proportion  of 
starchy  matter,  which  has  been  added  to  dilute  the  rich 
fat  of  the  cocoa.  Indeed  cocoa  contains  so  much  butter 
or  solid  fat  (from  48  to  50  per  cent),  that  it  is  necessary 
to  reduce  it  with  some  easily-digestible  substance,  as 
starch,  lentil  powder,  carageen  moss,  Iceland  moss,  sugar, 
&c. — hence  the  various  preparations  of  it,  called  granulated 
cocoa,  soluble  cocoa,  chocolate,  &c.,  the  processes  for 
making  which  I  will  briefly  describe.  When  the  berry  is 
roasted  and  is  cold,  it  is  passed  through  a  machine  called 
a  “  kibbling-raill,”  which  deprives  it  of  its  husk,  and  of 
the  thin  skin  which  surrounds  the  kernel  or  nib.  If  the 
nibs  thus  cleaned  are  ground  in  proper  mills  they  form  the 
variety  of  cocoa  called  flaked  cocoa,  but  if  other  prepara¬ 
tions  are  to  be  made,  the  nibs  are  ground  between  heated 
rollers  or  otherwise,  until  they  form  a  smooth  paste,  when 
the  diluting  substances  are  mixed  with  it  and  are  thoroughly 
incorporated.  If  soluble  cocoa  is  to  be  made,  the  diluting 
material  is  sugar  with  some  kind  of  arrowroot,  as  tous- 
les-mois,  maranta,  curcuma,  &c.  If  chocolate  is  required, 
the  diluting  material  is  sugar  only,  with  some  flavouring 
agent,  as  vanilla;  and  if  fancy  preparations,  as  carageen 
moss  cocoa,  Iceland  moss  cocoa,  lentil  cocoa,  &c.,  are 
required,  then  these  several  substances  are  incorporated. 
Granulated  cocoa  is  a  preparation  of  cocoa,  with  sugar  and 
starch  so  ground  as  to  form  a  coarse  powder,  in  which  the 
particles  of  broken  cocoa  are  covered  with  a  layer  of  sugar 
and  starch.  It  is  obvious  that  whenever  the  mixture  con¬ 
sists  of  starch  or  other  farinaceous  substance,  the 
solution  of  the  cocoa  preparation  must  be  boiled  ;  but 
when  sugar  has  been  used,  as  in  chocolate,  which  is  the 
most  ancient  preparation  of  it,  the  combination  is  such  as 
to  require  no  culinary  treatment,  or,  at  most,  the  action 
of  boiling  water  or  boiling  milk. 

It  is  remarkable  that,  although  cocoa  is  much  less  used 
than  either  tea  or  coffee,  yet  it  was  known  in  Europe  a 
century  before  either  of  the  others.  As  early,  indeed,  as 
1520  it  was  brought  from  Mexico  by  Columbus,  who  found 
it  the  common  beverage  of  the  people  ;  and  when  Cortes 
v/as  entertained  at  the  court  of  the  Aztec  Emperor,  Monte¬ 
zuma,  he  was  treated  to  a  sweet  preparation  of  the  cocoa, 
called  chocollatl,  flavoured  with  vanilla  and  otner  aromatic 
spices,  and  served  to  him  in  a  golden  vessel.  The  Spaniards 
thus  acquired  a  knowledge  of  the  berry  and  of  its  chief 
preparation,  which  they  kept  secret  for  many  years,  selling 
it  very  profitably  as  chocolate  to  the  wealthy  and  luxurious 
classes  of  Europe.  It  was,  however,  an  expensive  prepara¬ 
tion,  and  did  not  come  into  general  use  until  long  after  the 
public  coffee-houses  of  London  were  established.  The 
earliest  notice  of  it,  according  to  Hewitt,  is  in  Needham’s 
Mercurius  Foliticus ,  for  June,  1659,  wherein  it  is  stated 
that  “  chocolate,  an  excellent  West  India  drink,  is  sold 
in  Queen’s  Head  Alley,  in  Bishopsgate  Street,  by  a  French¬ 
man,  who  did  formerly  sell  it  in  Gracechurch  Street  and 
Clement’s  Churchyard,  being  the  first  man  who  did  sell  it 


in  England;”  and  its  virtues  are  highly  extolled.  This 
was  about  five  years  after  the  London  coffee-houses  had 
been  established— for  the  first  of  them  is  said  to  have  been 
opened  in  1650,  by  a  Levantine  named  Pascal  Rossee,  in 
St.  Michael’s  Alley,  Cornhill  ;  and  a  year  after  they  were 
opened  in  Paris  and  in  Holland.  In  1660  they  were  so 
much  frequented,  and  coffee  was  so  largely  drunk,  that 
they  v/ere  made  a  source  of  revenue,  a  tax  of  4d.  a  gallon 
being  levied  on  all  the  coffee  drunk  in  them  ;  and  three 
years  later  they  were  regularly  licensed  at  the  Quarter 
Sessions  like  common  taverns.  In  1668,  when  Ray,  the 
distinguished  naturalist,  published  his  “  History  of  Plants,” 
he  tells  us  they  were  as  numerous  in  London  as  at  Cairo  ; 
and  at  last  they  became  so  great  a  nuisance,  on  account  of 
their  political  associations,  that  in  1675  Charles  the  Second 
endeavoured  to  suppress  them  by  proclamation,  calling 
them  seminaries  of  sedition  ;  but  the  keepers  of  them  were 
sufficiently  powerful  to  make  him  revoke  the  prohibition. 
The  history  of  these  houses  would  form  a  curious  chapter 
in  politics  and  literature,  for  they  are  associated  with  the 
earliest  development  of  free  political  discussion,  and  with 
the  greatest  names  in  English  literature.  Among  the 
oldest  of  them  is  the  “Grecian,”  where  Shakespeare  and 
Rare  Ben  were  frequent  visitors  ;  and  hardly  less  ancient 
is  “  Wills,”  where  Dryden  held  forth  with  pedantic  vanity, 
and  where  the  foundation  was  laid  for  that  critical  acumen 
which  soon  became  a  distinguishing  feature  in  English 
Literature.  In  the  city,  too,  there  was  “  Garraway’s,” 
where  not  only  was  tea  first  sold,  but  where,  in  Defoe’s 
time,  “  foreign  banguiers,”  and  even  ministers  resorted  to 
drink  it.  “  Robins  ”  and  “  Jonathans,”  and  the  “  Cocoa- 
nut  Tree,”  in  St.  James  Street,  were  also  famous,  and  had 
their  distinguished  followers. 

(To  be  continued). 
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“  Remarks  on  Mr.  BaxendelV s  Laws  of  Atmospheric 
Ozone,”  by  Professor  W.  Stanley  Jevons,  M.A. 

In  reading  the  remarks  of  Mr.  Baxendell  on  atmo¬ 
spheric  ozone,  it  occurs  tome  that  a  very  simple  explana¬ 
tion  can  be  given  of  the  connexion  he  detects  between 
the  height  of  the  clouds  and  the  amount  of  ozone  at  the 
surface,  two  fadts  which  seem  at  first  sight  entirely  un¬ 
related.  The  quantity  of  ozone  which  reaches  the  surface 
will  depend  on  three  circumstances  : — 

1.  The  thickness  of  the  current  of  air  touching  the 
surface. 

2.  The  proportion  of  ozone  existing  therein. 

3.  The  degree  in  which  this  current  is  rendered  uniform 
by  constant  mixture. 

The  balloon  observations  of  Mr.  Glaisher  proved  what 
was  previously  inferred  by  meteorologists,  that  the  atmo¬ 
sphere  usually  consists  of  several  strata  of  air  which  are 
separated  by  distindl  boundaries,  and  do  not  freely  mix. 
Hence  it  is  only  the  ozone  in  the  lowest  stratum  which  is 
usually  available  at  the  surface,  and  its  quantity  will  be 
proportioned,  ceteris  paribus,  to  the  thickness  of  that 
stratum.  It  is  the  height  of  the  first  layer  of  clouds  which 
usually  defines  the  upper  limit  of  this  stratum.  For 
during  my  own  observations  both  in  Australia  and  Eng¬ 
land  I  have  often  noticed  that  smoke  from  a  great  town 
or  from  extensive  bush  fires  rises  only  to  a  definite  height, 
and  seems  to  form  the  basis,  as  it  were,  of  the  cumulous 
clouds,  which  are  the  upward  terminations  of  ascending 
currents.  Now,  as  in  May  the  height  of  this  stratum 
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according  to  Mr.  Crosthwaite’s  observations,  greater  than 
in  any  other  month,  there  will  be  a  larger  mass  of  air 
which  can  successively  come  in  contact  with  the  surface 
and  furnish  ozone.  But  we  shall  only  have  the  full 
benefit  of  this  ozone  when  an  adtive  process  of  mixture  is 
going  on.  At  night  the  air  in  contadl  with  the  earth  is 
cooler  than  that  above,  and  therefore  tends  to  lie  in  a 
stagnant  layer,  which  can  often  be  detected  by  the  mist 
or  smoke  which  it  contains.  This  layer  will  be  rapidly 
exhausted  of  ozone,  and  will  be  filled  with  the  organic 
exhalations  from  the  earth.  Hence  arises  the  compara¬ 
tively  unhealthy  character,  and  in  some  climates  the 
poisonous  nature,  of  night  air,  and  it  may  constantly  be 
observed  that  a  moderate  wind  may  be  blowing  above  our 
heads,  as  shown  by  the  motions  of  the  clouds  or  the  wind 
felt  on  a  mountain  top,  without  breaking  up  the  stagnant 
layer  on  the  surface.  This  is  one  reason  why  the  air  is 
calmer  at  night  than  in  the  day.  But  during  high  winds 
the  gusts  penetrate  to  the  surface  and  prevent  any  stagna¬ 
tion,  so  that,  as  I  apprehend,  during  stormy  weather  the 
deficiency  of  ozone  in  the  evening  would  not  be  observed. 

In  the  day  time,  on  the  contrary,  the  sun’s  heat  oc¬ 
casions  a  perpetual  circulation  or  convention  in  the  lowest 
mass  of  air  up  to  the  level  of  the  cumuli.  Every  portion 
of  the  air  is  thus  successively  brought  to  the  surface  and 
organic  substances  are  carried  off  and  oxidated. 

During  my  own  observations  on  ozone  I  felt  strongly 
the  imperfections  of  the  method  of  measurement  alluded 
to  by  Mr.  Baxendell,  and  I  thoroughly  agree  with  him 
that  the  mysterious  variations  of  ozone  will  not  be  under¬ 
stood  until  not  only  the  quantity  of  air  brought  into 
contadt  with  the  paper  be  measured  or  regulated,  but  the 
varying  source  and  magnitude  of  supply  be  considered. 

Mr.  E.  Bowman,  M.A.,  exhibited  and  explained  Mr. 
Barrett’s  modification  of  Professor  Wheatstone’s  Kaleido- 
phone. 

Professor  H.  E.  Roscoe,  F.R.S.,  drew  attention  to  the 
important  discovery,  made  independently  by  M.  Janssen 
at  Guntoor  in  India,  and  by  Mr.  Norman  Lockyer  in 
London,  of  the  visibility  of  the  speCtral  lines  of  the  red 
solar  prominences  under  ordinary  circumstances.  Hitherto 
these  protuberances  or  red  flames  have  only  been  seen 
during  total  eclipses  of  the  sun  ;  but  by  the  application 
of  the  spectroscope  in  conjunction  with  the  telescope,  the 
peculiar  bright  lines  which  these  prominences  exhibit, 
indicative  of  the  presence  of  glowing  gas,  can  now  be 
observed  whenever  the  sun  is  visible.  Although  the 
priority  of  this  interesting  discovery  is  due  to  M.  Janssen, 
who  first  observed  the  protuberances  the  day  after  the 
eclipse,  the  method  having  occurred  to  him  whilst  ob¬ 
serving  during  the  eclipse,  yet  Mr.  Lockyer  had  suggested 
this  particular  method  of  examination  no  less  than  two 
years  ago,  and  had  succeeded  in  his  endeavour  before  he 
became  aware  of  M.  Janssen’s  prior  observations.  From 
the  accounts  as  far  as  they  are  yet  published,  we  learn 
that  the  bright  lines  appear  to  be  identical  with  those  of 
hydrogen. 

Mr.  Baxendell  stated  that  this  discovery  would  give  a 
great  impetus  to  the  progress  of  our  knowledge  of  solar 
phenomena,  and  that  the  importance  of  observations  on 
this  plan  could  not  be  over-estimated. 

Professor  H.E.  Roscoe,  F.R.S.,  exhibited  and  explained 
Carre’s  apparatus  for  freezing  water  by  its  own  evapora¬ 
tion,  and  by  means  of  which  a  pint  of  water  was  frozen 
in  a  few  minutes. 


“  On  Peculiar  Nodules  in  Sandstone  Mr.  Yeates,  “  On 
Sprengel’s  Air  Pumps;”  Mr.  Johnstone  Stoney,  “On 
Huggins’s  Researches  on  Sidereal  Astronomy”  (see 
Proceedings  of  Royal  Society ,  No.  105)  ;  Dr.  Emerson 
Reynolds,  “On  Schonbein’s  Test  for  Prussic  Acid.”  The 
same  gentleman  gave  a  verbal  description  of  some  ex¬ 
periments.  which  he  shortly  intends  to  publish,  viz.,  “On 
the  Isolation  of  Sulphur  Urea,”  (sulphocarbamide).  Dr. 
Reynolds  seems  to  have  formed  this  substance,  which 
hitherto  has  not  been  known  in  an  isolated  condition.  In 
his  investigation  in  connection  with  sulphocyanide  of 
ammonium,  which  has  extended  over  some  considerable 
time,  he  found  that  on  heating  that  substance  for  some 
time  to  its  melting  point,  and  then  extracting  with  alcohol, 
he  obtained  a  white  crystallisable  substance,  which,  on 
analysis,  answered  to  the  formula  of  sulphur  ur.ea  : — 

(csn 

[•  S  =  H2  r  N2. 

4J  H, 


CN  j 
NH, 


The  cause  of  failure  in  forming  this  substance  must 
have  been  from  the  faCt  that  sulphocyanide  of  ammonium 
was  either  heated  to  too  high  or  to  too  low  a  temperature. 
The  following  compounds  were  also  described  : — 

1.  Gold  compound— 

CH4N2S) 

CH4N2sIAu. 

Cl) 

2.  Platinum  compound — 

CH4N2S  j 


Ch 


Pt"”  +  HC1. 


3.  Mercurial  compound — 
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CH4N2S  j-  Hg"03. 
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The  ordinary  meeting  of  this  club  was  held  in  the  LeCture 
Theatre  of  the  Royal  Dublin  Society.  Professor  Ball 
gave  a  communication  “On  Lord  Rosse’s  New  Drawing 
of  the  Nebula  in  Orion.”  Mr.  Tichborne  gave  a  verbal 
description  of  an  “  Anomalous  Reaction  observed  in 
connection  with  Nitrites  present  in  Well  Water.”  Other 
communications  were  received  as  follows ; — Mr.  Thornton, 


Paris,  Nov.  18,  1868. 

New  Uses  for  Mica. — Influence  of  Coloured  Rays  on  the  Decom¬ 
position  of  Carbonic  Acid  by  Plants.— Naphthaline  Scarlet 
Academy  of  Sciences  :  Dispersive  Power  of  Gases  and  Vapours. 
— Fadts  serving  to  Complete  the  History  of  the  Bodies  of  the  Stilbic 
Series. — On  the  Mixtures  of  Gold  and  Silver  from  Kongsberg. 

Few  uses  to  which  mica  can  be  placed  have  been  found 
up  to  the  present  time.  M.  Puscher  lately  drew  the 
attention  of  the  Industrial  Society  of  Nuremberg,  to  the 
Siberian  mica,  which  occurs  in  very  fine  plates,  and 
indicated  some  new  purposes  to  which  it  could  be  applied. 
When  the  thin  plates  of  mica  are  cleaned  with  concen¬ 
trated  sulphuric  acid,  and  silvered  in  the  same  way  as 
glass,  they  take  a  lustre  similar  to  that  of  silver,  and 
being  pliable  they  can  be  employed  in  the  covering  of 
various  ornaments.  By  heating  the  thin  plates,  and 
afterwards  exposing  them  for  a  very  short  time  in  a  muffle 
heated  to  bright  redness,  an  aspedt  of  matted  silver  is 
given.  It  is  necessary  to  avoid  heating  the  mica  too 
long  or  too  powerfully,  since  in  either  case  a  yellow  shade 
is  communicated,  as  well  as  great  brittleness.  The 
silvery  substance  formed  is  distinguished  from  metals  by 
the  property  of  resisting  nearly  all  reagents ;  it  is  not  in 
the  least  altered  by  sulphuretted  combinations,  by  the  sun, 
water,  air,  concentrated  acids  or  alkalies. 

M.  Cailletet  has  published  a  research  “  On  the  Influence 
of  Various  Coloured  Rays  on  the  Decomposition  of  Car¬ 
bonic  Acid  by  Plants.”  In  the  experiments  here  recorded, 
M.  Cailletet  made  use  of  covers  or  bells  formed  of  plates 
of  coloured  glass  united  to  each  other  by  plates  of  lead. 
It  was  established  in  the  first  place  to  render  the  results 
comparable,  that  leaves  of  the  same  plant  and  of  equal 
surfaces  decompose  sensibly  the  same  volumes  of  car¬ 
bonic  acid  when  they  adt  on  identical  gaseous  mixtures 
exposed  to  the  same  luminous  source.  Coloured  leaves, 
which  nearly  always  contain  a  certain  quantity  of  chloro- 
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phyl,  decompose  carbonic  acid  equally,  but  slowly,  while 
the  entirely  white  parts  of  the  leaves  of  the  Aspidistra 
elatior,  and  several  other  plants  are  without  decomposing 
adtion.  All  green  plants  do  not  adt  with  the  same  energy 
on  carbonic  acid  ;  there  are  very  sensible  differences 
which  have  already  been  signalised,  but  not  completely 
examined.  The  absorption  of  carbonic  acid  and  the  dis¬ 
engagement  of  oxygen  more  or  less  mixed  with  nitrogen 
appertain  exclusively  to  the  parts  of  the  plants  which 
contain  the  green  matter  ;  but  it  is  indispensable  that 
these  organs  be  intadl,  for  in  scraping  or  even  rubbing 
them  this  property  is  permanently  destroyed.  A  leaf 
may,  however,  be  cut  carefully  into  very  small  pieces,  and 
still  each  piece,  containing  all  the  anatomic  elements, 
possess  the  decomposing  property.  A  little  apparatus 
was  constructed  of  two  vessels  soldered  at  the  base, 
and  having  an  opening  at  the  top  where  a  concentrated 
solution  of  iodine  in  bisulphide  of  carbon  could  be  intro¬ 
duced.  With  this  disposition,  the  solution  being  permeable 
only  to  the  obscure  rays  of  heat,  carbonic  acid  mixed 
with  air  suffers  no  decomposition,  notwithstanding  the 
prolonged  action  of  solar  rays.  The  divers  coloured  rays 
have,  on  the  contrary,  a  special  action,  more  or  less 
powerful  on  the  dissociation  of  carbonic  acid.  An  ex¬ 
amination  of  the  tabulated  results  obtained  by  M.  Cailletet 
shows  that  the  calorific  rays  as  well  as  the  chemical  rays 
are  without  action  on  the  dissociation  of  carbonic  acid  by 
plants.  It  would  seem,  from  an  inspection  of  these 
results,  that  the  colours  the  most  active  in  a  chemical 
point  of  view  (in  regard  to  the  colouration  of  chloride  of 
silver,  e.g .)  are  those  which  favour  the  decomposition  of 
carbonic  acid  the  least.  Yellow  induces  the  largest  de¬ 
composition,  and  red  next ;  violet  and  blue  affect  it  but 
little.  With  green  light,  whether  from  the  colour  con¬ 
tained  in  vegetables,  or  from  solutions  or  coloured  glass, 
the  action  is  peculiar.  Under  this  influence  the  decom¬ 
position  of  the  carbonic  acid  is  nil,  a  new  quantity  of  this 
gas  is  on  the  contrary  produced  by  the  plants. 

A  new  colour,  naphthaline  scarlet,  has  been  obtained 
by  M.  Schiendel.  After  producing  nitronaphthaline,  by 
acting  upon  naphthaline  with  nitric  acid  not  stronger  than 
450,  in  the  cold,  he  transformed  it  into  naphthylamine  by 
the  ordinary  reducing  methods.  Among  other  reducing 
agents,  he  tried  zinc  in  impalpable  powder  in  the  presence 
of  an  alkali ;  with  the  naphthylamine  furnished  by  this 
reaction,  M.  Schiendel  obtained  a  new  colouring  matter 
which  the  other  naphthylamines  do  not  give.  This  point 
established,  he  endeavoured  to  isolate  the  new  alkaloid, 
which  gives  birth  to  the  colouring  matter.  Fractional 
distillation  gave  it  in  an  almost  state  of  purity.  It  is  a 
liquid,  crystallising  somewhere  about  o°  ;  it  distils  at  a 
higher  temperature  than  naphthylamine.  The  base  is 
oxygenated  and  can  form  salts.  The  method  of  operating 
to  obtain  the  naphthaline  scarlet  is  as  follows: — 

1.  The  oily  alkaloid  is  heated  with  nitrate  of  protoxide 
of  mercury,  as  in  the  preparation  of  nitrate  of  rosaniline  ; 
there  is  thus  formed  a  brown  colouring  matter  which  is 
isolated  from  the  mercury  and  tarry  produces  formed. 

2.  This  brown  colouring  matter  is  afterwards  mixed  with 
a  proportional  quantity  of  naphth}damine,  and  heated 
until  the  fawn  tint  is  completely  changed.  The  red 
colouring  matter  has  then  to  be  purified  by  the  employ¬ 
ment  of  the  ordinary  means  for  aniline  colours.  In  the  pure 
state  the  colouring  matter  is  solid, reflecting  light  brilliantly, 
and  soluble  in  alcohol ;  it  dyes  all  fibres.  No  detailed 
method  can  be  given  ;  unfortunately  the  production  of 
this  alkaloid  is  uncertain,  sometimes  even  none  is  obtained. 

At  the  seance  of  the  Academy  on  the  5th  of  October  the 
following  memoirs  were  communicated  : — “  Researches 
on  the  Mecanics  of  Atoms,”  by  M.  Lucas  ;  “  On  the 
Dispersive  Power  of  Gases  and  Vapours,”  by  M. 
Croullebois  ;  “  On  some  FaCts  serving  to  complete  the 
History  of  the  Bodies  of  the  Stilbic  Series,”  by  M.  Zinin  ; 

“  On  Isopropylcarbylamine  and  Isopropylamine,”  by  M. 
Gautier;  “Observations  relative  to  the  Preservation  of 
Wood,”  by  M,  Boucherie ;  “  On  the  Mode  of  Testing 


Colouring  Matters,  and  especially  Logwood,  by  Dyeing,” 
by  M.  Houzeau ;  “On  the  Mixtures  of  Gold  and  Silver 
from  Kongsberg,”  by  M.  Hiortdahl ;  “  Note  on  a  New 
Element  of  the  Pile,”  by  M.  Ney  ;  “  Note  on  the  Geo¬ 
logical  Constitution  of  the  Neighbourhood  of  Thebes,” 
by  M.  Delanoue  ;  and  “  Remarks  on  the  Fossils  from  the 
Neighbourhood  of  Thebes,  and  Classification  of  the  Beds 
containing  them,”  by  M.  D’Archiac. 

M.  Zinin  states  that  chlorobenzile  heated  with  water  in 
a  sealed  tube  to  1S00  C.  is  completely  decomposed  into 
benzile  and  hydrochloric  acid — 

C14H10OCI2  -f-  H2O  =  C14H10O2  T  2HCI. 

Heated  with  alcohol,  it  is  decomposed  more  easily  at  a 
lower  temperature  into  benzile,  chloride  of  ethyl,  and 
hydrochloric  acid — 

CI4HioOC12  +  C2H60  =  CI4Hio02  +  C2H5C1  +  HC1. 
Chlorobenzile  heated  to  200°  with  an  equivalent  quantity 
of  pentachloride  of  phosphorus,  is  converted  into  a  body 
having  the  composition  CI4HI0C14.  This  quadrichlorinated 
compound  is  only  slightly  soluble  in  ether  and  alcohol, 
and  insoluble  in  water.  It  is  difficultly  attacked  by  nitric 
acid,  a  nitrogenous  produdt  being  the  result.  It  is  not 
converted  into  benzol  by  the  adtion  of  superheated  water 
and  alcohol.  In  boiling  alcohol  it  is  easily  decomposed 
by  sodium  amalgam  and  converted  into  a  hydrocarbon,  the 
composition  of  which  is  expressed  by  the  formula  Ci4HI0. 
No  accessory  products  are  formed,  the  reaction  is  simple — 
CI4HioC14  T  4Na  =  Ci4HXo  +  4NaCl. 
Chlorobenzile  dissolved  in  alcohol  and  submitted  to  the 
adtion  of  zinc  and  hydrochloric  acid,  is  soon  transformed 
into  nearly  pure  desoxybenzoin  ;  the  readtion  is  expressed 
by  the  equation — 

Ci4HioOC12  T  2HCI  -}-  2Zn  =  Ci4Hj20  -f*  2ZnCl2» 
The  preparation  of  desoxybenzoin  by  the  adtion  of  reducing 
agents  presented  some  difficulties ;  now  after  having 
found  so  convenient  a  readtion,  M.  Zinin  has  been  enabled 
to  prepare  this  body  in  sufficient  quantity  to  continue  his 
researches  on  its  metamorphoses.  Among  other  results, 
M.  Zinin  has  found  that  by  readting  with  sodium  amalgam 
upon  the  produdt  of  the  adtion  of  pentachloride  of  phos¬ 
phorus  upon  desoxybenzoin,  stilbene  is  obtained.  The 
readtions  are  expressed  by  the  two  equations — 

Ci4HI20  +  PC15  =  CI4HixC1  +  POCI3  +  HC1. 
CI4H„C1  +  2Na  +  H20  -  Ci4HI2  +  NaCl  +  NaHO. 

If  the  oily  produdt  obtained  by  the  adtion  of  pentachloride 
of  phosphorus  upon  desoxybenzoin  be  treated  with  potash 
and  distilled  or  heated  to  ebullition,  crystals  of  tolane 
(CI4HiiC1)  are  obtained.  Thus  M.  Zinin  remarks,  by  a 
series  of  readtions  easily  understood,  one  is  enabled,  in 
separating  the  benzoin,  to  form  hydrocarbons  which  can 
serve  as  the  point  of  departure  for  forming  benzoin,  and 
consequently  all  the  bodies  of  the  stilbic  series. 

The  native  silver  found  at  Kongsberg  always  contains 
a  little  gold,  the  proportion  of  which,  according  to 
numerous  analyses,  varies  from  0'002  to  3  per  cent.  Rich 
mixtures  of  gold  are  adtually  very  rarely  found.  According 
to  the  researches  of  M.  Hiortdahl,  it  seems  probable  that 
these  mixtures  occur  in  quartz  veins  of  a  different 
character  to  the  ordinary  argentiferous  veins,  which  are 
filled  with  calcspar  as  the  principal  mineral.  As  to  the 
composition  of  the  mixtures  of  gold  and  silver  from 
Kongsberg,  M.  Hiortdahl  can  only  find  a  single  indication 
in  mineralogical  literature,  an  analysis  by  Fordyce  in 
Brooke  and  Miller’s  “  Mineralogy  the  gold  is  there,  given 
at  28  per  cent.  The  following  results  for  similar  mixtures 
are  those  of  M.  Hiortdahl  in  conjundtion  with  M. 


Samuelsen  : — 

Percentage 

Locality.  Mines.  of  Gold. 

Bestandige .  Liebe  ..  ..  53*1 

Louise .  Augusta  ..  ..  so'o 

Froken  .  Christiane  . .  45*0 

Incog .  (Fordyce’s  result)  . .  28-0 

Blaarud  .  Christiane  . .  27-0 

Froken  .  „  ..  ..  26*9 
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Although  the  differences  in  the  analytical  results  would 
scarcely  suggest  perfectly  definite  chemical  combinations, 
it  may  at  the  same  time  be  remarked  that  the  proportions 
of  gold  indicated  seem  to  relate  to  two  distindt  groups, 
approaching  in  composition  AuAg  and  Au 2Ags.  The 
numbers  found  by  calculation  for  these  two  combinations 
are  47-6  and  26-7  per  cent.  These  mixtures  have  a 
different  composition  from  others  of  the  same  class  at 
present  known,  and  which  always  contain  more  gold  and 
less  silver.  The  silver  which  comes  from  the  works  some¬ 
times  contains  a  little  more  gold  than  the  analvsis  of  the 
ai genti ferous  mineral  indicates,  fihe  cause  of  this  is  that 
a  certain  part  of  the  ore  is  smelted  with  pyrites  containing 
a  little  gold,  which  colledts  in  the  melted  sulphides  (mattes)! 
In  these  pyrites  the  gold  is  probably  combined  with  sele¬ 
nium  and  tellurium,  the  presence  of  which  in  the  mattes 
is  easily  proved,  in  quantity  about  0-05  per  cent.  Accord¬ 
ing  to  M.  Samuelsen,  the  Kongsberg  gold  contains  5-5  per 
cent  of  platinum  and  a  trace  of  palladium. 


CORRESPONDENCE. 


REVERSAL  OF  THE  SODIUM-SPECTRUM. 


To  the  Editor  of  the  Chemical  News. 

Sir,  It  may  be  worth  while  to  record  a  reversal  of  the 
bright  sodium  line  which  I  have  observed  in  the  spedtrum 
of  the  mass  of  flame  in  a  copper  smelting  furnace.  This 
phenomenon,  which  it  is  not  quite  easy  to  realise  experi¬ 
mentally,  is  most  beautifully  seen,  and  I  have  no  doubt 
can  be  obtained  as  easily  from  any  similar  furnace. 

The  furnace  is  fired  from  one  end  and  charged  at  the 
other,  so  that  one  end  is  much  hotter  than  the  other.  On 
looking  into  the  furnace  from  the  hot  end  there  is  seen  in 
the  spedtroscope  a  continuous  spedtrum  crossed  by  a  bright 
sodium  line,  but  on  looking  in  from  the  cold  end  a  con¬ 
tinuous  spedtrum  crossed  by  an  intense  dark  line  is  seen.  As 
the  furnace  becomes  hotter  the  dark  line  disappears,  and 
is  replaced  by  the  bright  line  ;  but  before  this  has  become 
permanent  the  bright  and  dark  lines  alternate  as  the  flame 
flickers,  and  their  exadt  coincidence  can  be  observed. — I 
am,  &c., 

W.  Marshall  Watts. 

Manchester  Free  Grammar  School. 


PERIDOTE  METEORS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  find  in  No.  467  of  the  Chemical  News  an 
interesting  letter  from  Dr.  Phipson,  which  contains, 
besides  some  very  exadt  remarks,  several  assertions  which 
late  researches  have  contradidted.  It  is  true  that  M. 
Damour,  in  publishing  the  analysis  of  the  meteorite  of 
Chassigny,  says  that  it  contains  no  metallic  iron  what¬ 
ever,  and,  he  added,  that  this  stone  exercised  no  adtion  on 
the  magnetic  needle.  Nevertheless  experiments  lately 
made  at  the  laboratory  of  geology  of  the  Museum  of  Paris, 
by  M.  Lawrence  Smith — experiments  which  I  have  myself 
repeated  and  verified — have  convinced  me  that  a  small 
quantity  of  metallic  iron  does  exist  in  this  meteorite. 

Besides,  without  speaking  of  the  stone  of  Chassigny,  it 
must  be  remarked,  in  contradiction  to  the  assertion  made 
by  M.  Pisani,  that  many  meteorites  contain  more  than 
50  per  cent  of  peridote,  so  that  the  composition  of  the 
stone  of  Ornans  offers  nothing  particularly  remarkable. 

I  will  mention  on  this  subject  the  meteorite  of  Sauguis 
(7th  Sept.  1868),  of  which  I  lately  published  the  analysis, 
and  which  contains  more  than  60  per  cent  of  peridote.  I 
will  remind  you  also  of  the  stones  of  Luotalaks,  of  Braly- 
stock,  and  of  Massing,  which  all  contain  more  peridote 
than  that  of  Ornans. — I  am,  &c., 

Stanislas  Meunier. 

Aide  Naturaliste  au  Museum, 

33,  Rue  de  Vaugerard,  Paris. 


Chemical  News, 

Nov.  20,  1868. 


THE  A.B.C.  SEWAGE  PROCESS. 


To  the  Editor  of  the  Chemical  News. 

SiRj — I  see  in  your  issue  of  the  6th  inst.  an  article 
by  Dr.  Frankland,  “  On  the  Purification  of  Sewage,” 
which  appears  to  be  a  copy  of  his  report  to  the  chairman 
of  the  Royal  Rivers  Commission  on  the  Leicester  sewage 
experiments.  Although  these  experiments  were  con¬ 
ducted  under  my  superintendence,  the  first  intimation  I 
had  of  Dr.  Frankland’s  report  was  in  the  public  papers. 
I  must,  therefore,  ask  you  to  allow  me  space  to  reply  to 
it  in  the  same  way. 

The  trial  of  the  A.B.C.  process  was  in  the  strictest 
sense  of  the  word  an  “experiment.”  The  plant  perfectly 
adapted  for  the  lime  process  was  in  several  respects  un¬ 
suitable  for  the  new  one.  From  this  cause  several 
accidents  happened  ;  one  in  particular,  mentioned  by  Dr. 
Frankland,  by  which  no  less  than  150,000  gallons  of  raw 
sewage  were  pumped  into  a  tank  holding  430,000  gallons 
of  purified  sewage.  It  was  impossible  to  drive  this  out  in 
less  than  six  or  seven  hours,  and  I  felt  compelled  to  make 
a  written  protest  against  the  samples  being  taken  ;  never¬ 
theless  those  from  the  latter  half  of  the  day  are  to  our 
disadvantage  included.  From  this  reason  the  proportion 
of  suspended  matter  contained  in  our  effluent  water  of 
that  day  is  4*36  parts  in  100,000,  while  that  in  the  lime 
purified  is  2-84  ;  and  it  is  necessary  to  bear  in  mind  that 
by  the  same  accident  a  portion  of  the  A.B.C.  mixture  was 
admitted  to  the  tank  containing  the  lime  purified  sewage, 
from  which  it  threw  down  a  further  precipitate.  This 
fadl  is  brought  out  singularly  by  the  comparison  of  the 
lime  purified  water  of  May  13th  with  that  of  this  date. 
Dr.  Frankland  notices  the  uniformity  in  the  samples  of 
sewage  :  the  comparison  may  be  shown  as  follows  : — 

Suspended  matter  Suspended  matter 
in  sewage.  in  lime  purified  sewage. 

May  13th,  1868  ..  22-12  ..  ..  1680 

July  31st,  ,,  ..  48‘o8  ..  ..  2-84 

The  A.B.C.  process  suffered  during  the  whole  week  of 
the  experiments  from  a  continued  leakage  of  the  new 
compound  into  the  lime  tanks  ;  during  the  last  day  this 
was  at  its  minimum,  and  the  proportion  of  suspended 
matter  in  the  A.B.C.  water  was  considerably  less  than 
half  that  in  the  lime  ;  clearly,  then,  the  new  process  has 
the  advantage  here.  The  question  of  additional  solid 
matter  is  much  modified  by  the  fact  that  the  residue  from 
the  lime  purified  water  contains  but  little  water  of  hydra¬ 
tion,  while  that  from  the  A.B.C.  process  (in  which  an 
excess  of  alum  was  too  frequently  present)  contains  much. 
Dried  at  2120,  as  in  Dr.  Frankland’s  mode  of  water 
analysis,  the  lime  process  has  a  considerable  advantage  ; 
dried  at  302°,  the  excess  is  extremely  small,  and  even 
this  would  disappear  as  soon  as  the  proportions  were 
accurately  adjusted  to  the  sewage. 

But  the  point  which  most  surprises  me  is  the  statement 
that  the  purified  sewage  invariably  contains  more  am¬ 
monia  than  the  raw  sewage.  Dr.  Frankland’s  explanation 
is  partly  right,  but  partly  wrong.  The  A.B.C.  compound 
has  the  power  of  slowly  converting  part  of  the  organic 
matter  dissolved  in  the  water  into  ammonia,  and  if 
certain  ingredients  are  present  in  excess,  this  adtion  will 
go  on  for  weeks,  a  slow  precipitation  of  organic  matter 
taking  place  at  the  same  time.  I  found  very  early  in  my 
experiments  on  the  subjedt  that  an  ammonia  determina¬ 
tion  in  the  effluent  water  was  valueless,  unless  made 
within  two  or  three  hours  ;  all  but  about  ten  of  mine  were 
so  made  at  Leicester. 

If  Dr.  Frankland’s  samples  were  not  analysed  for  some 
days  the  explanation  is  clear.  I  may  add  that  this  adtion 
being  gradual  does  not  sensibly  affedt  the  suspended 
matter,  but  adts  only  on  the  dissolved  impurities.  Its 
effedt  must,  I  consider,  be  beneficial  in  enabling  the  re¬ 
maining  nitrogen  to  be  more  readily  assimilated  by  the 
plants  in  the  rivers.  The  A.B.C.  process  does,  therefore, 
remove  the  larger  part  of  the  ammonia,  although  it  subse- 


Reversal  of  the  Sodium  Spectrum. 


c~  ^f8ws’ }  Contemporary  Scientific  Press. 


quently  produces  a  further  quantity  in  the  water,  and  a 
corroboration  is  found  in  the  fadt  that,  although  the  new 
process  produces  a  much  larger  quantity  of  residue  than 
the  lime  process,  the  percentage  of  ammonia  in  the 
residue  is  more  than  twice  that  in  the  lime. 

Dr.  Frankland  expresses  a  doubt  which  I  can  easily 
remove  as  to  the  source  of  the  phosphoric  acid  in  the 
manure.  During  the  whole  experiments  (10,000,000 
gallons)  143  lbs.  of  phosphoric  acid  were  used  in  the  form 
of  bone  black.  The  adtual  quantity  of  manure  made  is 
not  less  than  So  tons  at  the  lowest  estimate  (for  all 
is  not  yet  dry  enough  to  weigh).  143  lbs.  of  phosphoric  acid 
will  be  ‘oSo  per  cent  on  this  quantity,  leaving  416  per  cent 
as  the  quantity  derived  from  the  sewage. 

I  have  noticed  no  points  but  Dr.  Frankland’s  own 
figures  and  statements.  The  process  will  be  at  work  in  a 
few  weeks  on  a  large  scale  with  works  specially  adapted 
for  it,  and  capable  of  treating  about  1,000,000  gallons  per 
day.  The  real  proof  of  the  capabilities  of  the  process  will 
be  in  these  works.— I  am,  &c,, 

G.  W.  Wigner. 

Camberwell,  Nov.  iG,  1868. 


MISCELLANEOUS. 


Cohesion  Figures. — We  have  received  from  Dr.  R. 
Carter  Moffat  some  specimens  of  cohesion  figures  of  rape 
oil  on  water,  fixed  on  paper  in  colours  by  a  new  process. 
Our  correspondent  is  now  working  out  the  subject,  and 
promises  further  particulars  shortly. 

British  Sea-weed  Charcoal.— This  preparation,  which 
has  been  patented  by  the  British  Sea-weed  Company,  is 
found  to  be  a  good  substitute  for  animal  charcoal,  as  a 
filtering  medium  for  water,  deodorising  sewage,  clearing 
white  glass,  removing  acidity  from  and  decolourising  wines 
and  spirits,  and  precipitating  and  decolourising  vegetable 
alkaloids.  It  is  manufadtured  from  the  fine  tangle  of  the 
Hebrides. 

The  Quarterly  Journal  of  Microscopical  Science. — 
We  are  requested  by  the  publishers  of  the  above  journal 
to  state  that  that  journal  will  continue  to  be  published 
as  usual  by  the  Messrs.  Churchill,  and  edited  by  Dr. 
Lankester  and  Mr.  E.  Ray  Lankester.  The  only  change 
consequent  upon  Dr.  Lankester  and  Professor  Busk 
ceasing  to  edit  the  “  Transactions  of  the  Royal  Micro¬ 
scopical  Society,”  will  be  that  the  Transadtions  of  that 
Society  will  not  be  published  separately  in  the  pages  of 
the  journal. 

Advertisements  and  Certificates. — Some  corres¬ 
pondence  in  a  morning  contemporary  reminds  us  that 
the  public  seldom  take  the  trouble  to  distinguish  between 
advertisements  when  the  notices  include  a  chemical 
certificate.  A  tradesman  anxious  to  inform  the  world 
that  he  has  for  sale  some  particular  article  of  general 
consumption  proceeds  to  advertise  the  same.  So  far 
good.  If  a  shopkeeper  can  supply  bread,  beer,  wine, 
sauce,  pickles,  pills,  cocoa,  cod  liver  oil,  or  other  article 
of  food  or  medicine,  better  and  cheaper  than  housekeepers 
have  hitherto  been  able  to  obtain  it,  let  him  by  all  means 
say  so  in  any  ordinary  way  he  pleases.  Further,  if  a 
manufadtui-er  desire  to  strengthen  his  own  statements  as 
to  the  merits  of  his  goods,  there  can  be  no  objection  to 
his  employment  of  an  analyst  and  the  publication  of  the 
chemist's  report  in  newspapers,  circulars,  and  labels. 
Nor  is  the  public  to  blame  for  accepting  the  statements 
of  well-known  Professors  of  Chemistry,  nor  the  latter  for 
giving  such  statements,  concerning  the  purity  or  quality 
of  those  liquid  and  solid  substances  which  cannot,  like  a 
bottle  of  blacking  ora  joint  of  meat,  be  appraised  by 
effedts  or  appearances.  But  buyers  are  wrong  in  for¬ 
getting  that  the  certificate  of  a  chemist  only  applies  to  the 
particular  sample  analysed  ;  vendors  are  wrong  in  wrapping 
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this  certificate  round  every  package  they  sell,  and  those 
chemists  are  wrong  who  word  certificates  in  such  a  general 
Way  as  to  admit  of  readers  being  misled.  An  analyst’s 
report  should  pointedly  refer  to  the  single  specimen 
examined,  and,  when  used  in  an  advertisement,  should 
be  accompanied  by  a  declaration  on  the  part  of  the 
manufacturer  that  every  parcel  sold  is  of  equal  quality 
to  that  analysed.  It  is,  perhaps,  only  right  to  say  that 
leading  chemists  demand  these,  or  similar  conditions, 
before  consenting  to  allow  their  names  to  be  cited  for 
trade  purposes,  and  many,  in  view  of  the  abuse  on  which 
we  are  commenting,  refuse  such  certificates  altogether. 
Without  some  such  precaution  the  publication  of  chemical 
certificates  relating  to  articles  of  food,  drink,  or  medicine, 
or  the  statement  that  certain  goods  are  “  highly  spoken 
of  by  the  medical  press,”  or  “  recommended  by  the  faculty,” 
whatever  that  may  mean,  avail  nothing. — Express. 


CONTEMPORARY  SCIENTIFIC  PRESS. 


(Under  this  heading  it  is  intended  to  give  the  titles  of  all  the  chemical  papers 
which  are  published  in  the  principal  scientific  periodicals  of  the  Continent. 
Articles  which  are  merely  reprints  or  abstracts  of  papers  already  noticed  will  be 
omitted.  Abstracts  of  the  more  important  papers  here  announced  will  appear 
in  future  numbers  of  the  “  Chemical  News.”) 


Cornptcs  Rettdus. 

August  31,  1868. 

Peligot,  “  On  the  Preparation  of  Uranium.”  B.  Tollens,  “  On 
the  Oxidation  of  Phenol.”  Gavard,  “  A  Method  of  Preventing  the 
Explosion  of  Fire-damp  in  Coal  Mines.”  A.  Bechamp,  “  On  the 
Spontaneous  Alcoholic  and  Acetic  Fermentation  of  Eggs.”  W. 
Evans,  “  Researches  on  the  Use  of  Protoxide  of  Nitrogen  as  an 
Anaesthetic.”  Delaurier,  “  Note  on  a  new  Exciting  Liquid  for 
Voltaic  Batteries.”  Redslob,  “  On  a  new  ‘  Volta-Faradayic  ’  Ap¬ 
paratus.” 

September  7,  1868. 

A.  W.  Hofmann,  “Note  on  Menaphthylamine.”  A.  Bechamp, 
“  On  the  Caproic  and  Caprylic  Fermentation  of  Ethylic  Alcohol. 
On  the  Formation  of  Caproic  Alcohol  during  the  Caproic  Fermenta¬ 
tion  of  Common  Alcohol.” 

September  14,  1868. 

De  Lapparent,  “  Report  on  Pasteur’s  Method  of  Preserving  Wine 
by  means  of  Heat.” 

September  21,  1868. 

Dumas,  “  Remarks  on  Affinity.”  Chevreul,  “  Remarks  on  the 
same  Subject.”  L.  L’Hote  and  Saint-Edme,  “  On  the  Production 
of  Ozone  in  Oxygen  and  Air  under  the  Influence  of  the  EleCtric  Spark 
from  Ladd’s  Condensei'.” 

September  28,  1S68. 

Chevreul,  “On  Chemical  Affinity.”  J.  Lemaire,  “  Are  Typhus, 
Cholera,  Yellow  Fever,  Dysentery,  Intermittent  Fevers,  and  Hospital 
Gangrene  to  be  attributed  to  Infusorial  Ferments  ?”  V.  de  Luynes, 
“  On  some  new  Combinations  of  Orcine.”  A.  Scheurer-Kestnek 
and  C.  Meunier,  “Researches  on  the  Combustion  of  Coal  (Second 
part).  F.  Pisani,  “  Analysis  of  a  Meteorite  which  fell  at  Ornans, 
Doubs,  on  July  11,  1868.” 

Bulletin  de  la  Societe  Chimique  de  Paris. 

September — October,  1868. 

P.  Schutzenberger,  “  Memoir  on  the  Colouring  Matters  extracted 
from  the  Seeds  of  Persian  Berries.  Memoir  on  some  Reactions  pro¬ 
ducing  Oxychloride  of  Carbon,  and  on  a  new  Volatile  Compound  of 
Platinum.”  A.  Rosf.nstiehl,  “  On  the  Presence  of  an  Alkaloid 
Isomeric  with  Toluidine  in  Commercial  Aniline.  E.  Bourgoin,  “  On 
the  Part  taken  by  Water  in  Electrolysis.  Note  on  the  Electrolysis  of 
Benzoic  Acid.”  H.  Baubigny,  “  On  some  Derivatives  of  Camphor.” 
P.  de  Clermont,  “  On  a  new  Alcohol  Isomeric  with  OCtylic  Alcohol.” 
A.  Opponheim  and  G.  Vogt,  “Anew  Method  of  preparing  Resor- 
cine.”  Bechi,  “  Analysis  of  the  Leaves  of  the  Mulberry  Tree.”  F. 
Sestini,  “  On  some  Properties  of  Liquid  Sulphurous  Anhydride.” 

Dingler’s  Polytechnisches  Journal. 

August,  1868. 

A.  Christomanos,  “  A  new  Method  of  Assaying  Silver  by  means  of 
Oxygen  Gas”  “  Note  on  A.  Prandtl’s  Researches  on  the  Preparation  of 
ExtraCt  of  Milk.” 

Monatsbericht  der  Koniglich  Preussischen  Akadcmie  der  Wissetir 

schaften  zu  Berlin. 

May,  1868. 

Ehrenberg,  “  On  the  alleged  Use  of  Red  Earth  as  Food  by  the 
Inhabitants  of  Guinea.”  Magnus,  “  On  the  Diathemancy  of  Sylvine.” 

Poggendorff’s  Annalen  der  Physik. 

No.  8,  1868. 

C.  Rammelsberg,  “  On  Periodic  Acid  and  its  Salts.  On  the 
,  Crystalline  Form  and  Optical  Properties  of  Periodic  Acid.”  G. 
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Patents. — Notes  and  Queries. 


Jenzsch,  “On  the  Laws  of  the  Formation  of  Twin  Crystals  of 
Quartz.” 

Annales  dc  Chimin  et  de  Physique. 

August,  1868. 

E.  Bourgoin,  “  On  the  Electrolysis  of  Malic  Acid.” 

Annalen  der  Chemie  und  Pharmacie. 

Vol.  6.,  No,  2. 

H.  Landolt,  “  Researches  on  the  Elasticity  or  the  Vapours  of 
Homologous  Compounds.”  R.  Bunsen,  “On  the  Calculation  of 
Compound  Felspars.”  A.  Naumann,  “  On  the  Dissociation  of  Hypo- 
nitric  Acid.”  W.  Lossen,  “  On  the  Adtion  of  Tin  and  Hydrochloric 
Acid  on  Nitric  Ether.”  A.  Strecker,  “  Note  on  H.  Schiff’s  Hydra- 
cetamide.” 

Journal  fdr  Praktische  Chemie. 

August,  1868. 

Buchner,  “  On  the  Composition  of  Blood  when  Poisoned  by 
Prussic  Acid,”  C.  Heintzel,  “  New  Researches  on  Triamidophenol.” 

September,  1868. 

F.  Rochleder,  “  On  the  Composition  of  the  Leaf  of  the  Horse 
Chesnut  Tree.  On  HIsculine  and  ASsculetine.  On  the  Capsules  of 
the  Fruit  of  the  Horse  Chesnut  Tree.  On  Isophloridzine.”  M.  Jaffe, 
“  Contributions  to  the  Knowledge  of  the  Colouring  Matters  of  Bile 
and  Urine.”  R.  L.  Maly,  “  On  some  new  Derivatives  of  Thiosina- 
mine.”  M.  Delafontainf.,  “  On  some  new  and  little  known 
Molybdates,  and  on  the  principal  Fluoxymolybdates.”  C.  Marignac, 
“On  the  Reduction  of  Niobium  and  Tantalum  Compounds.”  H. 
Baumhauer,  “  On  the  Causes  of  the  Solidification  of  Supersaturated 
Saline  Solutions.”  G.  von  Rath,  “  On  a  new  Crystalline  Modifica¬ 
tion  of  Silicic  Acid.”  Igelstrom,  “  Analyses  of  Epiphanite,  Damou- 
rite  and  Pyropyhllite  from  Sweden.”  F.  Stolba,  “  On  the  Adtion  of 
Sulphur  on  Sulphate  of  Iron.”  A.  Bauer  and  E.  Klein,  “  Note  on 
the  Adtion  of  Tetra-chloride  of  Tin  on  Amylic  Alcohol.”  E.  Brucke, 
“On  the  Detedtion  of  Ammonia  in  Animal  Fluids,  and  on  the  Be¬ 
haviour  of  the  same  in  some  of  its  Compounds.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

3036.  R.  Heilmann,  and  P.  Hart,  Manchester,  “An  improved 
method  of  utilising  the  fumes  or  vapours  evolved  during  certain 
chemical  operations.” — Petition  recorded  Odtober  5,  1868. 

3086.  J.  Dewar,  M.D.,  Kirkcaldy,  Fifeshire,  N.B.,  “Improvements 
in  preparing  food  from  the  entrails  of  animals.” — Odtober  8,  1868. 

3101.  H.  A.  Archereau,  Boulevart  St.  Martin,  Paris,  “  A  new 
method  of  obtaining  heat  and  light  and  its  various  applications,  and  in 
apparatus  connedted  therewith.” — Odtober  g,  1868. 

3138.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “  An 
improved  mode  of,  and  means  for,  dyeing  hair.” — A  communication 
from  W.  Patton,  Springfield,  Mass.,  U.S.A. — Odtober  13,  1868. 

3149.  W.  Lorberg,  Brunswick  Place,  City  Road,  Middlesex,  “  An 
improved  process  of  treating  cotton  seed,  and  utilising  the  refuse  re¬ 
sulting  therefrom.” — Odtober  14,  1868. 

3177.  E.  T.  Hughes,  Chancery  Lane,  “  An  improved  adhesive  sub¬ 
stance.” — A  communication  from  J.  and  A.  Tolin,  Montreuil,  France.” 
— Odtober  17,  1868. 

2598.  A.  Rollason,  Pembroke  Road,  Clifton ,  Bristol,  “  Improvements 
in  purifying  coal-gas  and  obtaining  ammonia  from  coal-gas  produdts.” 
— Petition  recorded  August  20,  1868. 

3118.  F.  W.  Hart,  Kingsland  Green,  Middlesex,  “  A  new  (or  im¬ 
proved)  material  or  substance  to  be  used  for  varnishing  or  protedting 
the  surfaces  of  lithographs,  photo-lithographs,  and  other  like  printed 
surfaces.” — Odtober  10,  1868. 

3194.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “An 
improved  method  of  preparing,  desiccating,  and  preserving  fish.” — A 
communication  from  W.  D.  Cutler,  Philadelphia,  Penn.,  U.S.A. — 
Odtober  19,  1868. 

3206.  J.  Sykes  and  G.  Malin,  High  Flolborn,  Middlesex,  “  An  im¬ 
proved  composition  to  be  used  for  ‘  filling  up  ’  the  bodies  of  carriages 
and  other  substances  previous  to  receiving  the  colouring  matter.” — 
Odtober  20,  1868. 

3250.  J.  Spratt,  High  Holborn,  Middlesex,  “  Improved  preparations 
of  food  for  horses,  cattle,  game,  poultry,  and  other  domestic  animals, 
such  preparations  being  capable  of  admixture  with  compounds  for  the 
production  of  a  medicated  food  for  man.” 

3256.  A.  Girand,  Gray’s  Inn  Road,  Middlesex,  “  Improvements  in 
separating  silver  from  argentiferous  lead,  in  purifying  lead,  and  in 
apparatus  for  the  same.”— Odtober  24,  1868. 

3267.  P.  M.  Crane,  Manchester,  “  An  improved  compound  or  size  to 
be  used  in  sizing  and  dressing  cotton  yarns  or  cotton  warps.” — Odtober 
26,  1868. 

3285.  J.  Little,  Glasgow,  N.B.,  “  Improvements  in  glass  furnaces.” 
— Odtober  27,  1868. 

NOTICES  TO  PROCEED. 

3033.  B.  E.  R.  Newlands,  Charlton,  Kent,  “  Improvements  in  the 
manufacture  of  manure,  and  in  the  production  of  salts  of  ammonia.” 
Odtober  3,  1868. 


2034.  J.  Mitchell,  Bradford,  Yorkshire,  “  Improvements  in  furnaces.” 
— Petition  recorded  June  24,  1868. 

2061.  L.  Thomas,  Leadenhall  Street,  London,  “  A  new  or  improved 
apparatus  to  be  used  along  shore  for  the  distillation  of  pure  water 
from  saltwater,  or  impregnated  with  earthy  or  other  matters.”- — June  25, 
1868. 

2078.  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  “  An 
improved  mode  of,  and  apparatus  for,  dyeingtextile  fabrics  and  yarns.” 
— A  communication  from  L.  Gouchon,  Lisieux,  France.”— Tune  27, 
1868. 

3112.  T.  Merz,  Hebburn,  and  G.  Thomson,  Pelaw-Main,  Durham, 
“  Improvements  in  calcining  ores,  minerals,  and  other  substances, 
and  in  furnaces  therefor.” — Odtober  10,  1S68. 

2134.  A.  Fryer,  Manchester,  “  Improvements  in  the  concentration 
and  treatment  of  saccharine  and  saline  solutions,  and  in  apparatus 
employed  therein.” — Petition  recorded  July  4,  1868. 

2144.  A.  Frjmr,  Manchester,  “  Improvements  in  the  mode  of  treating, 
for  evaporating  and  concentrating  purposes,  cane  juice,  beet-root  juice, 
and  other  saccharine  and  other  solutions  and  liquids,  and  in  the  con- 
strudtion  of  apparatus  for  the  concentration  of  saccharine  and  other 
solutions,  and  for  the  evaporation  of  liquids.” — July  6,  1868. 

2152.  E.  Coppee,  Haine  St.  Pierre,  Belgium,  “  Improvements  in 
the  construdtion  of  coke  furnaces.”- — July  7,  1868. 

2375.  E.  Herring,  Beer  Lane,  London,  “  Improvements  in  the 
treatment  of  saccharine  solutions  of  malt  or  sugar.”— July  29, 
1868. 


NOTES  AND  QUERIES. 


Salamander  would  be  glad  to  know  what  is  the  best  coating  to 
render  wood  fire-proof  ? 

Rock  Phosphate. — If  your  correspondent  would  communicate  with 
Otto  Christopher,  Esq.,  Runkel  on  the  Lahn,  near  Limberg  on  the 
Lahn,  Nassau,  Prussia,  he  will  meet  with  the  opportunity  of  obtaining 
the  information  he  desires. 

Estimation  of  Free  Hydrochloric  Acid.— Will  you  allow  me  to 
corredt  an  error  which  occurs  in  my  letter  of  the  7th  inst.,  “  On  the 
Estimation  of  Free  Hydrochloric  Acid  ” — the  word  “  sulphates  ”  should 
be  omitted.- — John  T.  Hobson. 

Drying  Oils.— I  would  be  much  obliged  if  any  of  your  corre¬ 
spondents  would  assist  me  in  this : — I  desire  to  render  unboiled 
linseed  oil  a  drying  oil,  without  heating  at  all.  I  have  tried  the 
plumbic  acetate  process  of  Liebig,  and  the  manganic  borate  mentioned 
in  Ure,  but  have  failed.  I  know  there  is  a  process  by  which  unboiled 
linseed  oil  can  be  made  to  dry  quickly  (within  24  hours),  but  I  have 
completely  forgotten  regarding  it.  Perhaps  Dr.  Adriani,  or  some 
other  of  your  well-informed  contributors  would  kindly  oblige? — 
Waterproof. 

Bichromate  of  Ammonia. — Not  the  least  valuable  feature  in  the 
Chemical  News  is  the  columns  devoted  to  Notes  and  Queries  and 
Answers  to  Correspondents.  Many  valuable  items  have  I  obtained 
thence,  and  I  am  glad  to  see  that  this  column  is  open  to  American 
readers,  and  I  gladly  avail  myself  of  this  privilege  to  enquire  if  any  of 
the  readers  of  the  Chemical  News  can  inform  me  of  a  cheap  mode 
of  making  bichromate  of  ammonia.  Can  it  be  made  from  the  bichro¬ 
mate  of  potash  ?  If  so,  by  what  process?  Any  information  on  this 
point  will  be  gratefully  received  by  Tyre,  Louisville,  Ky. 

Determination  of  Acetic  Acid  in  Commercial  Acetate  of 
Li  me. — The  best  method  of  ascertaining  the  percentage  of  acetic 
acid  in  commercial  acetate  of  lime  is,  according  to  Fresenius,  the 
following  : — Put  5  grammes  of  the  substance  in  a  retort,  add  50  c.c.  of 
water  and  50  c.c.  of  phosphoric  acid,  sp.  gr.  1*2  (free  from  nitric  acid) ; 
distil  with  caution  to  dryness,  and  repeat  the  operation,  after  adding 
again  50  c.c.  of  water,  twice.  Unite  the  distilled  liquids,  and  dilute  to 
250  c.c.  In  50  or  100  c.c.  determine  the  acetic  acid  with  a  standard 
alkaline  solution.  It  is  necessary  to  test  the  distilled  liquids  for  hydro¬ 
chloric  acid,  and  if  found  in  considerable  quantity,  to  determine  it 
with  a  standard  silver  solution.  For  particulars,  see  Fresenius’s 
Journal  for  Analytical  Chemistry ,  vol.  v.,  p.  315. — V.  C. 


TO  CORRESPONDENTS. 


J.  W.  S. — You  will  be  able  to  get  what  you  require  at  Ladd  and 
Oertling’s. 

V.  C. — Received,  with  thanks. 

W.  H.  Walenn. — If  our  correspondent  would  favour  us  with  a  short 
account  of  his  theorem,  illustrating  its  applicability  for  checking 
chemical  and  other  calculations,  it  would  be  a  boon  which  would  be 
highly  appreciated  by  many  of  our  readers. 

R.  Coulthard. — Mulder’s  book  on  “  Beer”  is  the  best ;  but  we  do  not 
think  it  has  been  translated  into  English.  We  do  not  know  of  one  in 
this  language. 

Communications  have  been  received  from  Dr.  R.  Angus  Smith, 
F.R.S.  ;  C.  Turner;  Messrs.  Churchill  and  Sons;  R.  Coulthard;  W. 
H.  Walenn  (with  enclosure) ;  E.  C.  C.  Stanford  (with  enclosure)  ;  G. 
W.  Wigner  ;  Dr.  S.  Muspratt ;  S.  Mellor ;  E.  Jones;  A.  Martinelli  ; 
J.  T.  Hobson  ;  V.  Cruse  ;  J.  Samuelson  ;  T.  Hobbs  ;  A.  P.  Hurlstone  ; 
J.  Cliff;  W.  H.  Perkin,  F.R.S;  F.  Sutton  ;  W.  M.  Watts  ;  F.  C. 
Macdonnell ;  E.  P.  Potter;  F.  C.  Calvert  and  Co.  (with  enclosure); 
Brooke,  Simpson,  and  Spiller;  Watson  Smith  (with  enclosure) ;  J. 
Primrose;  J.  Hulle  ;  Dr.  R.  Carter  Moffatt ;  and  S.  Meunier. 
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ON  THE 

PURIFICATION  OF  TIN  ORES  FROM  WOLFRAM. 

By  ROBERT  OXLAND,  F.C.S. 

Tin  ores  are  rarely  found  associated  with  wolfram,  but 
when  this  association  does  occur,  the  proportion  of  wolf¬ 
ram  is  frequently  very  large.  It  cannot  be  separated 
from  the  tin  oxide  by  the  ordinary  processes  of  calcination 
and  washing  in  water,  because  it  is  not  affeded  by  heat 
alone,  and  its  specific  gravity  being  greater  than  that  of 
the  tin  ore  it  remains  mixed  with  it  in  spite  of  all  washing. 
It  can  be  separated  by  digestion  in  muriatic  acid  without 
any  very  great  difficulty,  but  it  is  done  more  easily 
by  the  agency  of  soda  ash,  the  crude  carbonate  of  soda, 
or  by  salt  cake,  the  crude  sulphate  of  soda.  The  pro¬ 
portion  of  wolfram  associated  with  the  tin  ore  having  been 
determined  by  analysis,  soda  ash  is  mixed  with  the  dry 
ore  in  such  quantity  as  to  supply  an  equivalent  of  soda 
for  the  tungstic  acid  present.  The  mixture  is  calcined  at 
a  dull  red  heat  in  a  reverberatory  furnace,  of  which  a 
longitudinal  section  and  a  plan  at  the  level  of  the  working 
bed  is  shown  in  the  annexed  sketches 


In  the  plan,  the  dotted  lines  show  the  form  and  direction 
of  the  flues  beneath  the  cast-iron  bed,  over  which  the 
fire  passes  from  the  fire  place  on  to  the  back  bridge  and 
down  into  the  flues  under  the  bed,  and  thence  away  to 
the  chimney.  The  use  of  the  cast-iron  bed  is  all-im¬ 
portant  in  order  to  prevent  the  combination  of  the  soda 
with  silica  and  with  tin.  With  proper  management  a 
charge  of  io  cwts.  of  tin  ore  can  be  worked  off  in  four 
hours,  so  that  3  tons  of  ore  per  diem  may  be  operated 
on  with  a  consumption  of  less  than  10  cwts.  of  coal. 

The  objed  of  the  process  is  to  cause  the  decomposition 
of  the  wolfram  by  making  the  tungstic  acid  combine  with 
the  soda,  at  the  same  time  to  convert  the  basic 
protoxides  of  iron  and  manganese  into  peroxides,  for  the 
purpose  of  rendering  them  as  light  as  possible  to  facilitate 
their  subsequent  separation  by  mechanical  washing. 
This  calcining  operation  is  therefore  essentially  an  oxi¬ 
dising  one,  and  the  fire  should  be  worked  accordingly. 
The  charge  drawn  from  the  furnace  should  not  cake. 
While  hot  it  is  thrown  into  one  of  a  series  of  lixiviating 
tcisterns  partially  filled  with  water,  which  is  thereby 
Tendered  boiling  hot.  After  standing  a  short  time  the 
liquor  is  run  slowly  off  from  the  .bottom  of  the  vat  bright  and 
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clear,  and  H  of  sufficient  strength  is  set  aside  to  crystallise, 
otherwise  it  is  boiled  up  to  strength  before  it  is  put  into 
the  crystallisers.  The  weaker  liquors  are  used  instead  of 
water  for  lixiviating  fresh  charges  of  the  calcined  ore. 
Traces  only  of  stannate  of  soda  are  to  be  found  in  the 
liquor  if  the  operation  be  properly  conducted. 

Salt  cake  may  be  advantageously  employed  when 
skilled  labour  is  obtainable  ;  it  is  mixed  with  the  ore  in 
proportions  indicated  by  the  quantity  of  wolfram  present. 
A  quantity  of  coal  dust  slightly  in  excess  of  the  quantity 
necessary  for  the  deoxidation  of  the  sulphuric  acid  of  the 
salt  cake,  is  mixed  with  the  charge,  and  the  whole  is  ex¬ 
posed  until  red  hot  in  the  furnace  to  the  deoxidising  flame. 
After  this  a  clear  fire  and  an  oxidising  flame  are  maintained 
until  the  tungstic  acid  has,  by  combination  with  the 
sodium,  driven  off  the  remainder  of  the  sulphur.  The 
charge  takes  about  an  hour  longer  in  the  furnace  than  is 
necessary  for  the  soda  ash  mixture. 

The  charge  drawn  from  the  furnace  is  lixiviated  in  the 
same  manner  as  before,  and  after  all  the  soluble  matter 
has  been  removed,  the  remainder  of  the  charge  is  thrown 
out  from  the  vats  and  subjected  to  a  series  of  washing 
operations  without  any  stamping,  but  occasionally  with 
a  small  amount  of  scrubbing,  whereby  the  peroxides  of 
iron  and  manganese  are  washed  off.  The  last  traces 
of  these  oxides  may  be  removed  by  digestion  for  a 
few  hours  in  muriatic  acid,  leaving  the  binoxide  of 
tin,  or  black  tin  of  the  Cornish  miner,  nearly  pure,  capable 
of  producing,  by  smelting,  the  finest  quality  of  metallic 
tin. 


CHEMICAL  APPARATUS. 

By  W.  P.  DEXTER 

Gas  Lamps  for  the  Ignition  of  Crucibles,  &=c. — The 
ordinary  Bunsen  burner  is  known  to  ad  upon  the  surface 
of  platinum  vessels  brought  into  contad  with  the  inner 
line  of  the  flame  ;  the  metal  loses  its  polish,  becoming 
superficially  porous  and  spongy,  and  requires  the  use  of 
the  burnisher  to  bring  it  back  to  its  original  state.  This 
alteration  of  the  surface  I  have  found  to  be  attended  with 
a  change  of  weight,  so  that  for  some  years  I  have  used  a 
lamp  of  different  construction  for  the  heating  of  platinum 
crucibles  in  analytical  operations.  Such  a  lamp  may  be 
made  by  removing  the  air  tube  of  a  common  Bunsen 
lamp  and  putting  in  its  place  a  somewhat  longer  one  of 
glass  or  iron  of  about  12  millimetres  internal  diameter. 
The  gas  jet  should  have  a  single  circular  aperture,  and 
be  in  proper  proportion  to  the  diameter  of  the  tube,  which 
may  be  held  in  any  of  the  ordinary  clamp  supports.  The 
tube  being  raised  sufficiently  above  the  jet  to  allow  free 
entrance  cf  air,  and  a  full  stream  of  gas  let  on,  a  “  roaring  ” 
flame  is  produced,  of  which  the  interior  blue  cone  is 
pointed,  sharply  defined,  and  extends  only  about  half  an 
inch  from  the  top  of  the  tube.  A  polished  platinum 
surface  is  not  aded  upon  by  this  flame  provided  it  be  not 
brought  into  contad  with  the  interior  cone.  In  the 
Bunsen  burner,  as  usually  made,  the  supply  of  air  depends 
upon  the  diameter  of  the  tube,  the  holes  at  its  base  being 
more  than  sufficient  to  supply  the  draught.  With  the 
wider  tube  it  is  necessary  to  limit  the  admission  of  air  by 
depressing  the  tube  upon  the  lamp  when  the  force  of  the 
gas  is  diminished.  Otherwise  the  proportion  becomes 
such  that  an  explosive  mixture  is  formed ;  for  this  reason 
it  is  more  convenient  to  use  an  arrangement  in  which  the 
access  of  air  can  be  regulated  by  an  exterior  tube  sliding 
obliquely  downward  over  the  air  apertures.  The  gas  jet 
should  be  on  a  level  with  the  top  of  these  apertures,  which 
must  be  much  larger  than  those  of  the  ordinary  Bunsen’s 
burner. 

On  account  of  the  liability  to  explode  and  burn  at  the 
jet  inside,  the  lamp  is  not  well  adapted  for  ordinary  use  ; 
but  for  ignition  of  crucibles,  \yorkipg  of  glass,  &c.,  it  has 
proved  efficient  and  pradical. 
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Estimation  of  Phosphorus  contained  in  Cast-Iron.  { c" ”6E8W! 


Gas  Regulator. — Now  that  gas  is  universally  used  as  a 
source  of  heat  in  laboratories,  it  is  desirable  to  have  a 
means  of  keeping  the  pressure  constant,  and  independent 
of  the  changes  which  take  place  in  the  mains.  By  the 
regulator  of  Kemp  a  uniform  temperature  can  be  kept  up 
for  any  length  of  time  ;  but  this  apparatus  is  a  little 
difficult  to  adjust,  is  not  universally  applicable,  and  can 
be  used  in  but  one  operation  at  a  time.  By  regulating  the 
pressure  of  the  gas,  on  the  other  hand,  a  constant  supply 
of  heat  is  furnished,  but  the  temperature  is  not  so  exactly 
maintained  in  consequence  of  the  more  or  less  rapid 
abstraction  of  heat  by  change  of  temperature  of  the 
locality,  and  from  currents  of  air.  It  is,  however,  as  con¬ 
stant  as  it  can  be  kept  by  a  spirit  lamp,  which  we  are  at 
present  often  obliged,  from  the  variations  of  pressure,  to 
substitute  for  gas  ;  while  the  regulator  may  be  connected 
with  several  burners,  or  even  include  the  whole  laboratory, 
if  the  gas  pipes  are  of  sufficient  size. 

The  arrangement  which  I  have  had  in  use  for  the  last 
year  consists  of  a  common  gasometer,  made  of  zinc,  and 
about  g  inches  in  height  and  diameter.  The  floating  bell 
is  connected  by  a  jointed  rod  with  a  stopcock  in  the  pipe 
by  which  the  gas  enters.  When  the  bell  rises  from  the 
pressure  of  the  gas,  it  gradually  closes  this  cock,  and  thus 
cuts  off  the  further  supply.  The  gas  is  then  under  a 
constant  pressure  depending  upon  the  weight  of  the  bell ; 
as  gas  is  consumed  the  bell  sinks  and  opening  the  cock 
allows  more  to  flow  in.  The  difference  of  weight  of  the 
bell  from  its  greater  or  less  immersion  in  the  water  is 
inappreciable ;  a  very  slight  diminution  of  pressure, 
hardly  perceptible  without  a  microscope,  is  observed  when 
one  of  the  outlets  is  suddenly  thrown  open  to  its  full 
extent,  and  is  due,  probably,  to  the  friction  of  the  gas 
in  the  tubes,  which  should  therefore  be  of  considerable 
size. 

The  apparatus  should  not  be  painted,  as  oil  is  aCted 
upon  by  water,  which  has  been  long  in  contact  with  gas. 
Asphaltum  varnish  seems  to  answer  better.— American 
Journal  of  Science,  July,  1868. 


RESEARCHES  ON 

THE  ESTIMATION  OF  PHOSPHORUS 
CONTAINED  IN  CAST-IRON. 

By  M.  V.  TANTIN. 

It  is  well  known  that  the  presence  of  a  very  small  quantity 
of  phosphorus  in  cast-iron  does  not  produce  any  sensible 
modification  in  its  properties;  it  nevertheless  loses  its 
most  essential  qualities  when  the  proportion  of  contained 
metalloid  amounts  to  some  thousandths  ;  the  importance 
of  ascertaining  the  exaCt  proportions  of  phosphorus  in 
cast-iron  is,  therefore,  self-evident.  Almost  all  the  methods 
hitherto  proposed  consist  in  treating  cast-iron  with 
oxidising  agents  in  such  a  manner  as  to  cause  the  phos¬ 
phorus  to  pass  into  the  condition  of  phosphoric  acid, 
which  is  deposited  as  a  magnesian  compound  ;  several 
sources  of  error  are  inherent  to  this  method  for  the  follow¬ 
ing  reasons  : — - 

1st.  Part  of  the  phosphorus  escapes  the  aCtion  of  the 
oxidising  agents,  and  evolves  as  a  hydrogenised  compound. 

2nd.  It  is  necessary  to  work  upon  very  dilute  liquids 
in  order  to  avoid  an  admixture  of  oxide  of  iron  with  the 
ammoniaco-magnesian  phosphate  ;  under  these  conditions 
it  is  difficult  to  collect  [the  small  quantity  of  phosphate 
disseminated  upon  the  sides  of  the  vessel  in  which  the 
precipitation  takes  place. 

3rd.  Any  arsenic  which  may  be  contained  in  the  cast- 
iron  will  be  discovered  in  the  precipitate  as  an  arseniate, 
whose  insolubility  is  equal  to  that  of  the  phosphate. 

When  seeking  the  means  of  avoiding  these  sources  of 
error,  I  concluded  that  the  best  way  of  so  doing  would  be  to 
use  a  precisely  contrary  method,  namely,  by  liberating  the 
phosphorus  as  an  hydrogen  compound  ;  but  on?  objection 


naturally  arose — would  the  totality  of  the  phosphorus  pass 
into  the  state  of  a  gaseous  produdt  ?  I  may  safely  affirm 
that  I  have  never  been  able  to  discover  the  least  trace  of 
phosphorus  in  the  residue  after  the  complete  attack  of 
the  cast-iron  by  chlorhydric  acid,  which  fadt  is  not 
surprising  if  it  be  considered  what  strong  affinities  phos¬ 
phorus  has  to  hydrogen.  The  phosphide  of  hydrogen 
produced  by  the  adtion  of  chlorhydric  acid  upon  cast-iron 
is  almost  always  accompanied  by  sulphuretted,  arseniated, 
and  carburetted  hydrogen.  In  order  to  effedt  the  separa¬ 
tion  of  these  gases  I  first  pass  them  into  a  Woulff’s  flask 
containing  a  solution  of  potash,  which  absorbs  the  sulphu¬ 
retted  hydrogen  ;  the  other  gases  are  then  made  to  traverse 
a  solution  of  nitrate  of  silver,  which  transforms  the  arseni¬ 
ated  hydrogen  into  arsenite  of  silver  soluble  in  the  liquid, 
which  has  become  slightly  acid,  whilst  the  phosphuretted 
hydrogen  precipitates  the  silver  solution  and  forms  an  in¬ 
soluble  phosphide.  The  phosphorus  being  thus  completely 
separated  from  the  sulphur  and  arsenic,  its  estimation  is 
effedted  in  the  simplest  manner,  the  phosphide  of  silver 
is  treated  with  aqua  regia,  and  thus  transformed  into 
chloride  of  silver  and  phosphoric  acid,  which  is  precipi¬ 
tated  in  the  state  of  ammoniaco-magnesian  phosphate  ; 
this  precipitate  when  calcined  gives  a  weight  which  serves 
to  calculate  the  proportion  of  phosphorus.  To  ascertain 
the  amount  of  phosphorus  contained  in  cast-iron,  the 
following  precautions  are  indispensable. 

1st.  The  cast-iron  must  be  attacked  very  slowly,  or 
part  of  the  phosphuretted  hydrogen  may  traverse  the 
solution  of  nitrate  of  silver  without  being  absorbed. 

2nd.  When  the  attack  of  the  cast-iron  is  finished,  a 
current  of  hydrogen,  previously  washed  in  acetate  of  lead, 
must  be  passed  through  the  trough. 

The  solution  of  potash  will  contain  all  the  sulphur  in 
the  matter  under  analysis  ;  if  this  body  is  to  be  estimated, 
the  solution  must  be  treated  with  acetate  of  lead.  The 
precipitate  first  formed  is  a  mixture  of  oxide  and  sulphide 
of  lead,  but  the  oxide  soon  re-dissolves,  and  there  remains 
only  the  sulphide,  PbS,  This  precipitate  is  collected  on 
a  tarred  filter,  washed  with  distilled  water,  copapjetely 
dried  at  too0,  and  weighed.^-Cpwj^s  Rendus, 


MILDEW  IN  COTTON  GOODS, 

Mr.  J.  C.  Lee  has  sent  a  communication  to  the  Matu 
Chester  Guardian  on  the  above  subjedt,  of  which  the. 
following  is  a  condensed  account 

It  appears  to  me  that  only  a  few  means  are  requisite 
to  almost,  if  not  completely,  prevent  mildew  in  cotton 
goods  on  shipboard.  In  the  first  place  the  size  should  be 
perfectly  fresh— that  is,  not  made  from  mouldy  flour,  nor 
permitted  to  become  either  mouldy  or  sour  before  use. 
This  is  absolutely  necessary  to  prevent  the  formation  or 
deposit  of  the  spores  or  germs  of  mildew.  It  should  also 
be  free  from  extraneous  mineral  matters,  and  especially 
deliquescent  substances,  which,  however  good  the  size 
may  be  in  other  respedts,  would  attradl  moisture,  and 
thereby  contribute  the  only  requisite  (all  others  being 
present)  for  the  development  of  fungi  or  mildew.  In  the 
second  place,  the  compartment  of  the  vessel  in  which  the 
goods  are  stored  should  be  well  ventilated  and  heated. 

Shippers  can,  I  believe,  obtain  from  the  seller  a  guarantee 
of  the  purity  of  the  size.  If  not,  however,  they  have  an 
easy  remedy  in  their  own  hands.  Any  analytical  chemist 
can  with  facility  in  comparison  with  an  equal  weight  of 
a  standard  piece  of  cloth  determine  the  purity  of  another 
piece.  This  can  be  done  in  a  simple  and  almost  mathe¬ 
matically  corredt  manner,  and,  therefore,  reliably  for 
commercial  purposes,  by  thoroughly  drying  say  50  grains 
of  the  cloth,  and  noting  the  loss  in  weight,  that  is 
moisture,  then  igniting,  and  weighing  the  ash.  Indeed, 
for  all  pradtical  purposes,  merely  igniting,  weighing  the 
ash,  and  comparing  its  weight  with  that  of  the  standard 
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would  be  sufficient.  The  increase  over  the  standard 
multiplied  by  two  would  give  the  percentage  of  mineral 
adulteration  of  the  size.  It  is  true  there  are  certain  salts; 
as  chloride  and  sulphate  of  ammonium,  &c.,  which,  being 
volatile,  would  be  driven  off  by  ignition,  and  would  not, 
therefore,  be  found  in  the  ash.  But  they  are  too  ex¬ 
pensive  to  add  to  size,  and  their  presence  being  easily 
recognised  would  in  my  opinion  preclude  the  possibility 
of  their  admixture.  With  respedt  to  ventilation  and 
heating,  the  former  requires  at  most  a  little  mechanical 
contrivance  suitable  to  the  position  of  the  goods  or  con¬ 
struction  of  the  vessel.  Heating  could  be  effected  by 
means  of  pipes.  Manufacturers  would  be  very  glad  to 
adopt  any  safe  and  reliable  guide  to  assist  them  in  the 
purchase  of  flour,  but  very  few  of  these  gentlemen  are 
chemists,  and  hence  thay  are  liable  to  deception.  I  am 
persuaded  they  are  too  often  blamed  for  using  bad  size, 
when  they  have  done  their  best  to  procure  the  best  quality 
of  flour.  I  beg  to  suggest  for  their  use  also  the  test  I  have 
proposed  for  yarn  and  cloth — comparison  to  be  made  as 
before  with  the  ash  of  say  50  grains  of  any  sample  and  the 
ash  of  50  grains  of  a  standard  quality  of  flour.  The 
difference  in  weight  multiplied  by  two  will  give  the  per¬ 
centage  of  admixture.  If  it  would  not  be  considered  too 
tedious  it  would  be  well  to  shake  up  a  couple  of  ounces  of 
the  flour  with  a  pint  of  water,  leave  it  to  settle  ten  minutes, 
and  dip  into  the  solution  a  leaf  from  a  litmus  book,  or 
decant  the  fluid  and  shake  it  a  few  minutes  with  a  few 
drops  of  tindlure  of  litmus,  and  compare  the  result  with 
that  of  a  similar  experiment  on  a  model  or  standard 
sample.  It  is  needless  to  say  anything  of  the  importance 
of  the  colour  and  smell  of  flour.  I  almost  forgot  to  state 
that  if  Jib.  of  yarn  or  cloth  were  worked  a  few  minutes  in 
just  sufficient  cold  water  to  cover  either,  left  to  steep 
half  an  hour,  then  wrung  out,  and  a  three  or  four  ounce 
white  glass  bottle  of  the  solution  shaken  up  three  minutes 
with  a  few  drops  of  tindture  of  litmus,  in  case  of  an  impure 
or  mouldy  size  having  been  used,  the  readtion  would  be 
very  different  from  that  resulting  from  similar  treatment 
of  yarn  or  cloth  to  which  pure  size  was  applied. 

Within  the  last  few  days  I  have,  on  inquiry,  been  in¬ 
formed  by  manufacturers  that  magnesium  sulphate  or 
Epsom  salt  is  regularly  sold  for  size  admixture.  I  have 
also  been  apprised,  on  credible  authority,  that  150  tons  of 
this  substance  are  disposed  of  weekly  in  Manchester  for 
this  purpose  alone.  This  is  a  ponderous  quantity,  and 
its  statement  will,  I  think,  be  advantageous  to  those  who 
are  financially  interested  in  the  matter.  Commercial 
magnesium  sulphate,  moreover,  contains  51*21  per  cent 
of  water,  while,  owing  to  its  contamination  with  foreign 
salts,  it  is  deliquescent,  or  attracts  moisture  from  the 
atmosphere,  without  which  fungi  or  mildew  cannot  exist. 
There  are  mineral  substances  that  can  be  adopted  with 
safety,  and  if  size  adulteration  must  prevail  they  should 
at  once,  at  least  for  India  goods,  be  substituted  for  Epsom 
salt. 


ON  FOOD.* 

By  DR.  LETHEBY,  M. A..  M.B.,  &c. 

(Continued  from  page  245.) 

Constructions  of  Dietaries  :  Preparation  and  Culinary 
Treatment  of  Foods. 

In  the  treatment  of  animal  food  there  are  several  points 
for  consideration.  In  the  first  place  it  is  always  best  to 
prepare  the  animal  for  the  shambles  by  fasting  it  for  a 
few  hours  before  it  is  slaughtered,  as  partially  digested 
food,  and  the  food  recently  absorbed  into  the  system, 
quickly  pass  into  a  state  of  putrefactive  decomposition 
and  taint  the  whole  carcass  ;  besides  which,  a  day’s 
repose  is  often  necessary  to  quell  the  excitement 
occasioned  by  the  journey  or  voyage  which  the  animal 
may  have  made  on  its  way  to  the  place  of  slaughter.  In 
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the  second  place,  it  is  proper  to  remove  as  much  blood 
from  the  body  as  possible  at  the  time  of  killing,  as  this 
also  is  apt  to  pass  into  a  state  of  decay.  The  regulations 
of  the  Jews  in  this  particular  are  most  effectual,  and  are 
derived  from  very  ancient  statutes  in  Leviticus,  which 
ordain  that  no  manner  of  blood,  whether  it  be  of  fowl  or 
of  beast,  shall  be  eaten  by  man  ;  and  with  the  view  of 
letting  as  much  of  it  flow  away  as  possible,  the  practice 
is  to  slaughter  every  animal  by  cutting  its  throat  with  a 
sharp  knife.  There  are,  indeed,  the  most  precise  rules 
for  this  purpose.  In  some  countries,  however,  the  blood 
is  regarded  as  a  very  nutritious  part  of  the  animal,  and 
great  pains  are  taken  to  prevent  its  escape.  Dr.  Living¬ 
stone  says,  that  many  of  the  South-African  tribes  kill  the 
beast  by  thrusting  a  javelin  into  the  heart,  so  as  to  pre¬ 
vent  the  loss  of  blood.  But  in  these  cases  the  meat  is 
never  kept,  but  is  eaten  diredlly  after  the  animal  is 
slaughtered.  A  proposition  has  also  been  made  in  this 
country  for  killing  animals  by  letting  air  into  the  pleural 
cavities,  whereby  the  lungs  collapse,  and  so  cause 
almost  instant  death  by  asphyxia  without  loss  of 
blood  ;  but  the  practice  is  objectionable,  not  merely 
because  of  the  liability  of  such  meat  to  quick  putrefaction, 
but  also  because  of  the  difficulty  of  discovering  disease 
in  it. 

In  the  third  place,  it  is  proper  that  the  carcass  of  the 
animal  should  be  allowed  to  cool  and  set  thoroughly, 
before  it  is  packed  for  conveyance  to  the  market.  If 
this  is  not  properly  attended  to  it  soon  decays.  It 
should  also  be  packed  loosely,  or  even  freely  exposed  to 
the  air,  as  the  colouring  matter  of  the  blood  and  muscles 
continue  to  absorb  oxygen,  and  to  breathe,  as  it  were, 
for  some  time  after  death,  and  while  this  goes  on  decay  is 
arrested. 

Lastly,  all  meat  should  be  kept  a  little  short  of  decom¬ 
position  before  it  is  cooked,  or  even  until  decomposition 
has  just  commenced,  as  the  tissue  then  becomes  loose  and 
tender,  and  very  digestible. 

In  the  culinary  treatment  of  animal  food,  the  objects 
are  fourfold : — 

1st.  To  coagulate  the  albumen  and  blood  of  the  tissues, 
so  as  to  render  the  meat  agreeable  to  the  sight. 

2nd.  To  develop  flavours,  and  to  make  the  tissue  crisp, 
as  well  as  tender,  and  therefore  more  easy  of  mastication 
and  digestion. 

3rd.  To  secure  a  certain  temperature,  and  thus  to  be  a 
means  of  conveying  warmth  to  the  system. 

4th.  To  kill  parasites  in  the  tissues  of  the  meat. 

Now,  as  the  researches  of  Dr.  Beaumont  and  others 
have  demonstrated  that  meat  is  always  rendered  more  and 
more  indigestible  in  proportion  to  the  prolonged  adtion  of 
heat,  it  is  highly  necessary  that  the  temperature  should 
not  be  continued  beyond  the  point  necessary  to  accomplish 
these  objedts.  Liebig  says  that  a  temperature  of  1330 
Fahr.  will  coagulate  albumen,  and  that  the  red  colouring 
matters  of  the  blood  and  muscle  are  coagulated  and  des- 
troyed  at  from  158°  to  165°  (say  170°).  He  therefore 
advises  that  all  cooking  operations,  in  respedt  of  meat, 
should  be  limited  to  170°.  His  directions  are  that,  in 
boiling  meat  it  should  be  introduced  into  the  vessel  when 
the  water  is  in  a  state  of  brisk  ebullition,  and  that  the 
boiling  should  be  kept  up  for  a  few  minutes.  The  pot  is 
then  to  be  placed  in  a  warm  situation,  so  that  the  water 
is  maintained  at  from  158°  to  165°.  The  effedt  of  this  is 
that  the  boiling  water  coagulates  the  albumen  and  tissue 
upon  the  surface  of  the  meat,  and  to  a  certain  depth 
inwards,  and  thus  forms  a  crust  which  does  not  permit 
the  juice  of  the  meat  to  flow  out,  nor  the  water  to  pene¬ 
trate  into  the  meat.  The  flesh,  therefore,  retains  its 
savoury  constituents,  and  is  not  too  sodden  ;  but  if,  on 
the  other  hand,  the  meat  be  set  upon  the  fire  with  cold 
water,  and  then  slowly  heated  to  boiling,  the  flesh  under¬ 
goes  a  loss  of  soluble  and  savoury  matters,  while  the  soup 
becomes  richer  in  them.  The  albumen,  in  fadt,  is 
gradually  dissolved  from  the  surface  to  the  centre;  the 
fibre  loses,  more  or  less,  its  quality  of  shortness  or  tender- 
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ness,  and  becomes  hard  and  tough.  The  thinner  the 
piece  of  flesh  is,  the  greater  is  its  loss  of  savoury  con¬ 
stituents. 

This  explains  the  well-known  observation  that  that 
mode  of  boiling  which  yields  the  best  soup  gives 
the  driest,  toughest,  and  most  vapid  meat ;  and  that, 
in  order  to  obtain  well-flavoured  and  eatable  meat, 
we  must  relinquish  the  idea  of  making  good  soup 
from  it. 

If  finely-chopped  flesh  be  slowly  heated  to  boiling 
with  an  equal  weight  of  water,  and  be  kept  boiling  for  a 
few  minutes,  then  strained  and  pressed,  we  obtain  the 
very  strongest  and  best  flavoured  soup  which  can  be 
made  from  flesh.  When  the  boiling  is  longer  continued, 
some  little  additional  organic  matter  is  dissolved,  but  the 
flavour  and  other  properties  of  the  soup  are  thereby  in  no 
degree  increased  or  improved.  By  the  adtion  of  the  heat 
on  the  fibres  of  meat,  a  certain  amount  of  water  or  juice 
is  always  expelled  from  them  ;  whence  it  happens  that 
the  flesh  loses  weight  by  boiling,  even  when  immersed 
in  water  (as  much  sometimes  as  24  per  cent  of  the  weight 
of  raw  flesh).  In  larger  masses  this  loss  is  not  so 
great. 

Even  in  roasting  meat  the  heat  must  be  strongest  at 
first,  and  it  may  then  be  much  reduced.  The  juice  which, 
as  in  boiling,  flows  out,  evaporates,  in  careful  roasting, 
from  the  surface  of  the  meat,  and  gives  to  it  the  dark 
brown  colour,  the  lustre,  and  the  strong  aromatic  taste  of 
roast  meat.  It  is  doubtful,  however,  whether  the  heat  of 
170°  is  sufficiently  high  to  ensure  the  destruction  of  the 
parasites  of  meat,  and  therefore  I  would  advise  that  the 
temperature  should  be  as  nearly  as  possible  to  that  of 
boiling  water  (2120). 

Of  the  four  methods  of  cooking  which  are  commonly 
practised  in  this  country — viz.,  boiling,  baking,  roasting, 
and  frying,  the  former  is  undoubtedly  the  most  economical, 
and  produces  the  most  digestible  food,  but  the  flavour  of 
the  meat  is  not  well  developed,  and  it  is  quite  unsuited 
for  many  descriptions  of  meat ;  the  flesh  of  young  animals, 
for  example,  consisting  of  an  undue  proportion  of  albu¬ 
men  and  gelatine  in  the  tissues,  will  boil  away  to  a  large 
extent,  and  so  will  lose  fatty  tissue,  like  that  of  American 
bacon  ;  and,  indeed,  unless  the  process  is  well  managed, 
there  will  always  be  considerable  loss,  as  I  have  just 
stated,  from  the  escape  of  albumen,  saline  matter,  and 
the  alkaloids  of  the  meat,  into  the  water,  amounting  some¬ 
times  to  from  16  to  24  per  cent  of  the  weight  of  the  joint; 
and  that  these  are  valuable  constituents  of  flesh  is  proved 
by  the  experiments  of  the  French  Academicians,  who 
found  that  when  a  dog  was  fed  daily  upon  half  a  pound 
of  boiled  flesh  which  had  been  previously  soaked  in 
water  and  pressed,  it  quickly  lost  weight — as  much,  indeed, 
as  one-fourth  of  its  entire  weight  in  forty-three  days  ;  and 
in  fifty-five  days  the  emaciation  was  extreme.  Of  course 
these  observations  do  not  apply  when  the  liquor  in  which 
the  meat  is  boiled  is  eaten  with  it,  as  in  the  case  of  hashes, 
stews,  &c. 

Dr.  Pereira  states  that,  at  the  Wapping  Workhouse, 
where  mutton  (chiefly  fore-quarters)  and  beef  (consisting 
of  the  brisket,  thick  and  thin  flanks,  leg  of  mutton  pieces, 
and  clods— all  free  from  bone)  were  boiled,  the  average 
loss  in  weight  was  only  about  17!  per  cent ;  but  this  is 
under  the  common  proportion,  and  shows  that  the 
meat  was  from  old  and  lean  animals.  The  ordinary 
loss  of  weight  in  cooking  is  about  as  follows  in  every  100 
parts  : — 


Beef  generally 

Boiling. 

20 

Baking. 

29 

Roast: 

31 

Mutton  generally  . . 

.  .  20 

31 

35 

Legs  of  mutton 

.  .  20 

32 

33 

Shoulders  of  mutton 

24 

32 

34 

Loins  of  mutton  . . 

.  .  30 

33 

36 

Necks  of  ditto 

.  .  25 

32 

34 

Average  of  all 

..  23 

3* 

34 

But,  although  the  loss  of  weight  in  baking  and  roasting 
is  greater  than  in  boiling,  yet  it  is  chiefly  from  evapora¬ 
tion  and  from  the  melting  of  the  fat.  Flavours  also  are 
developed  which  give  a  pleasant  relish  to  the  meat  ;  but 
there  are  many  disadvantages  to  these  methods  of  cook¬ 
ing,  as  that  the  surface  of  the  joint  is  often  overdone 
when  the  interior  is  almost  raw  ;  and  that  the  adtion  of 
the  heat  on  the  superficial  fat  frequently  produces  acrid 
compounds  (consisting  of  acrolein  and  fatty  acids)  which 
are  very  distressing  to  a  sensitive  stomach.  This  is 
always  the  case  when  meat  is  fried  or  grilled,  and  is  thus 
subjected  to  a  temperature  of  6oo°  or  more  ;  in  fadt,  all 
baked  and  roasted  fatty  foods  are  apt,  on  this  account,  to 
disagree  with  delicate  stomachs;  and  it  is  often  remarked 
that,  although  bread  and  butter,  boiled  puddings,  boiled 
fish,  or  boiled  poultry  can  be  eaten  freely  without 
discomfort,  yet  toast  and  butter,  or  meat  pies  and 
pastry,  or  fried  fish,  or  roasted  fowl,  will  disagree  with 
the  stomach.  The  pradtice  of  covering  poultry  and  game 
with  lard,  or  oiled  paper,  or  thin  dough,  or  even  with  clay 
(feathers  and  all,  as  is  the  Indian  custom),  and  then 
roasting,  is  no  doubt  advantageous,  as  it  modifies  the 
temperature  and  prevents  the  formation  of  acrid  fatty 
compounds.  It  was  by  some  such  device  as  this  that 
Aristoxenes  was  able  to  serve  up  a  pig  apparently 
boiled  on  one  side  and  roasted  on  the  other— the  savoury 
crackling  being  suited  for  stronger  stomachs,  while  the 
more  delicate  side  of  it  was  best  adapted  for  weaker 
digestions. 

In  deciding,  however,  on  the  proper  method  of  cooking 
a  joint,  regard  must  always  be  had  for  the  kind  of  flavour 
that  is  to  be  developed.  Shoulders  of  mutton  and  fresh 
beef  are  rarely  boiled,  because  of  their  insipidity.  The 
same  is  the  case  with  game  and  poultry,  for  the  barn¬ 
door  fowl  and  turkey  are  nearly  the  only  examples  of  the 
latter  which  can  be  boiled,  and  there  are  no  such  examples 
among  the  former.  What  should  we  think  of  a  boiled 
pheasant  ?  A  story  is  told  by  a  writer  in  the  Society's 
Journal,  of  a  poacher  who  wished  to  seduce  a  bumpkin 
new  poacher  by  a  practical  illustration  of  the  fine  flavour 
of  game,  and  calling  at  his  cottage  one  day,  he  left  for 
him  a  hare,  warm  from  the  chase,  telling  him  to  cook  it, 
and  to  try  if  it  warn’t  a  nice  dinner  for  nothing.  A  week 
after  he  called  again,  and  asked  him  how  he  liked  his 
dinner.  “  Didn’t  loike  it  at  all,”  exclaimed  the  recipient. 
“  Well,  man,”  says  the  poacher,  “  how  did  e  cook  en  ?” 
“Why,  biled  en  in  tarmuts,  to  be  zure.”  I  won’t  attempt 
to  describe  the  disgust  of  the  poacher.  The  same  is  the 
case  with  venison,  although  it  may  be  boiled,  especially 
when  it  is  rather  high,  for  about  half  the  time  necessary 
for  cooking  it,  yet  it  must  be  roasted,  in  order  to  develope 
its  flavour.  Hunters  in  the  wild  prairies  of  America  are 
accustomed  to  cook  the  flesh  of  the  deer  by  brittling  it  in 
the  following  manner  : — They  strip  off  the  long  muscles 
from  each  side  of  the  spine,  both  above  and  below,  and 
tie  them  up  in  a  roll,  after  well  smearing  them  with  oil 
or  fat ;  they  then  roast  them,  and  baste  them  perseveringly 
with  oil.  If  opportunity  permits,  they  sprinkle  them  with 
lemon  juice,  before  they  are  oiled  and  made  up  into  a 
roll.  The  flavour  of  roasted  meat  and  its  grateful  effedt 
on  the  sense  of  smell  must  have  been  recognised  in  very 
early  times,  for  burnt  offerings  are  frequently  spoken  of 
by  Moses  as  “  a  sweet  savour  unto  the  Lord,”  and  par¬ 
ticular  accounts  are  given  of  the  manner  in  which  these 
offerings  of  the  lamb  and  the  kid,  &c.,  were  to  be  made 
acceptable,  not  merely  to  the  Lord,  but  also  to  Aaron 
and  his  sons,  who  were  to  eat  of  them.  How  far  back  in 
history  the  flavour  of  roast  pig  was  eulogised  I  know  not, 
but  it  is  immortalised  in  the  essay  of  Charles  Lamb.  As 
for  the  process  of  baking  meat,  it  is  not  nearly  so  refined 
as  that  of  roasting,  although  it  has  one  advantage,  in  the 
circumstance  that  the  temperature  can  be  more  easily 
regulated  than  with  roasting. 

In  making  soup,  the  objedt  is  to  extradt,  as  completely 
as  possible,  all  the  soluble  constituents  of  the  meat  or 
bone,  and  when  the  latter  is  used  it  should  be  chopped 
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or  broken  into  small  pieces,  and  boiled  for  a  considerable 
time — not  less  than  nine  or  ten  hours.  Shin-bones  will 
then  yield  about  ig  per  cent  of  their  weight  of  fat  and 
gelatine — the  soup  being,  according  to  Dr.  E.  Smith, 
very  nutritious,  so  that  6  lbs.  of  bones  will  produce  a 
soup  that  contains  the  nutritive  power  of  2  lbs.  of  meat 
as  far  as  carbon  is  concerned,  and  of  1  lb.  of  meat  in 
respedt  of  nitrogen  ;  but  although  this  may  be  so  as 
regards  the  adtual  quantities  of  carbonaceous  and  nitro¬ 
genous  matters  present,  yet  it  is  very  doubtful  whether 
they  are  equally  nutritious,  for  in  the  renowned  experi¬ 
ments  of  the  French  Gelatine  Commission  it  was  found 
that  the  soup  or  jelly  from  boiled  bones  would  not  support 
the  life  of  dogs,  although  raw  bones,  in  like  proportion, 
would. 

Ox-tail  soup  is  much  richer  than  that  from  bones  alone, 
as  it  contains  the  saline  and  other  constituents  of  flesh. 
It  is  now  a  favourite  and  rather  expensive  soup,  although 
at  one  time  it  was  the  humble  fare,  and  almost  the  only 
nitrogenous  food  of  the  poor  Protestant  French  refugees 
of  Clerkenwell.  Prior  to  the  year  1689,  or  thereabout, 
the  butchers  of  London  left  the  tails  attached  to  the 
hides,  which  were  sent  to  the  tanners  of  Bermondsey, 
but  the  poor  French  refugees,  in  their  extremity  of  want, 
bought  the  tails  for  a  mere  trifle,  and  converted  them 
into  soup,  which  was  soon  found  to  be  of  excellent 
quality. 

Soup  made  from  meat  should  be  obtained  in  the  way 
already  described — that  is,  a  given  weight  of  meat, 
chopped  fine,  should  be  allowed  to  macerate  in  its  own 
weight  of  cold  water,  and  should  then  be  gradually 
heated  to  the  boiling-point,  after  which  it  should  be 
strained  and  pressed.  In  this  way  about  3  per  cent  of 
the  nutritious  matter  of  the  meat  is  dissolved,  besides 
the  saline  constituents.  If  the  soup  be  simmered  with 
the  meat  for  some  hours,  a  larger  proportion  of  organic 
matter,  chiefly  gelatine,  will  be  dissolved  ;  and  a  good 
soup  thus  made  from  shin  of  beef  will  contain  about  600 
grains  of  solid  matter  in  a  pint,  and  of  this  about  39 
grains  are  saline. 

Lean  meat  contains  about  25  per  cent  of  solid  matter, 
the  rest  being  water,  and  of  this  from  seven  to  ten  parts 
are  soluble  in  cold  water;  rather  more  than  half  of  this  is 
albumen  and  miochrome  (colouring  matter),  which  are 
coagulated  by  heat,  and  thus,  if  the  cold  solution  of  flesh 
be  boiled,  it  contains  only  from  3  to  4  per  cent  of  the 
meat ;  and  when  evaporated  to  dryness  it  constitutes  the 
extractum  carnis  of  Liebig.  It  can  hardly  be  said,  how¬ 
ever,  that  the  nutritive  power  of  this  extradt  is  very 
great,  for  its  chief  constituents  are  certain  acids,  ladtic 
and  inosic,  with  enosite,  creatine,  creatinine,  and  an 
indefinite  colloidal  organic  substance  of  a  brown  colour 
and  syrupy  consistence  ;  besides  which  it  contains  the 
soluble  saline  matters  of  the  meat,  as  phosphate  and 
chloride  of  potassium,  with  a  little  chloride  of  sodium. 
Analyses  of  this  extradt,  as  found  in  commerce,  have 
furnished  from  41  to  60  per  cent  of  water,  from  22  to 
41  per  cent  of  organic  matter,  and  from  8  to  16  per  cent 
of  saline  matter.  The  extradt  is  always  acid  ;  and  it 
should  be  of  a  pale  yellowish  brown  colour,  with  an 
agreeable  meat-like  odour  and  taste.  It  should  also  be 
perfedtly  soluble  in  cold  water,  and  should  not  contain 
albumen,  fat,  or  gelatine. 

False  views  have  been  entertained  of  the  nutritive 
power  of  this  extradt,  for,  as  1  lb.  of  it  represents  the 
soluble  constituents  of  from  30  to  34  lbs.  of  lean  meat, 
or  from  45  to  48  lbs.  of  ordinary  butchers’  meat,  it  has 
been  assumed  that  its  nutritive  power  is  in  this  proportion  ; 
but  Liebig  has  taken  care  to  corredt  this  error,  by  showing 
that  the  extradt,  when  properly  prepared,  merely  repre¬ 
sents  the  soup  or  beef-tea  obtainable  from  that  quantity 
of  meat :  and,  as  it  is  deficient  of  albumen,  it  must 
be  conjoined  to  substances  which  are  rich  in  this  material, 
as  beans  and  peas.  No  doubt  the  physiological  adlion  of 
the  extradt  is  due  to  the  alkaloids  which  it  contains  ;  and 
as  the  former  of  these  are  of  tea  and  coffee  (theine  or 


caffeine)  in  their  effedts  on  the  body,  it  must  be  con¬ 
cluded  that  extradt  of  meat  is  more  of  a  vital  restorative 
than  a  nutritious  food.  It  is  from  this  point  of  view  that 
Parmentier,  Proust,  and  even  Liebig  himself,  are  disposed 
to  regard  the  physiological  effedts  of  the  preparations. 
“  In  the  supplies  of  a  body  of  troops,”  says  Parmentier, 
“  extradt  of  meat  would  offer  to  the  severely  wounded 
soldier  a  means  of  invigoration  which,  with  a  little  wine, 
would  instantly  restore  his  powers,  exhausted  by  great  loss 
of  blood,  and  enable  him  to  bear  being  transported  to  the 
nearest  field  hospital and,  in  almost  the  same  language, 
Proust  remarks  that  “  we  cannot  imagine  a  more  fortunate 
preparation  under  these  circumstances  ;  for  what  more 
invigorating  remedy,  what  more  powerfully-adting  panacea 
than  a  portion  of  genuine  extradt  of  meat  dissolved  in  a 
glass  of  noble  wine  ?” 

As  in  the  case  of  soup  and  beef  tea,  its  nutritive  power 
must  be  assisted  by  vegetables  and  other  substances 
which  are  rich  in  nitrogenous  matters.  Conjoined,  there¬ 
fore,  with  wheaten  flour,  with  peas  or  lentils,  or  even  with 
the  gluten  obtained  in  the  manufacture  of  starch  by 
Durand’s  process,  it  may  be  made  to  have  the  nutritive 
power  of  meat.  Already  there  is  a  preparation  of  it  by 
Messrs.  Peak,  Frean,  and  Co.,  in  which  the  extradt  is 
mixed  with  baked  flour  and  pressed  into  small  biscuits  ; 
indeed,  as  far  back  as  the  year  1851,  Mr.  Borden,  jun., 
obtained  a  patent  for  combining  extradt  of  meat  with 
flour,  farina,  or  meal,  and  baking  it  in  the  form  of 
biscuits.  In  this  manner,  by  using  the  extradt  of  5  lbs. 
of  meat  with  1  lb.  of  flour,  he  produced  biscuits  which 
contained  32  per  cent  of  nitrogenous  matter;  and  1  oz. 
of  the  biscuit  grated  into  a  pint  of  water,  then  boiled  and 
flavoured,  made  a  good  soup.  In  the  case  of  Liebig’s 
extradt  of  meat,  1  lb.  of  the  preparation  is  sufficient, 
with  the  usual  rations  of  potatoes  and  other  vegetables, 
to  make  soup  for  130  men  ;  and  a  strong  broth  is  made 
by  dissolving  a  teaspoonful  of  it  (about  150  grains)  in 
half  a  pint  of  boiling  water,  and  flavouring  with  salt  and 
pepper. 

A  still  more  nutritious  broth,  containing  the  albumen 
of  the  meat,  is  obtained  by  infusing  a  third  of  a  pound 
of  minced  meat  in  14  ozs.  of  cold  soft  water,  to  which 
a  few  drops  (4  or  5)  of  muriatic  acid,  and  a  little  salt 
(from  10  to  18  grains)  have  been  added.  After  digesting 
for  an  hour  or  so,  it  should  be  strained  through  a 
sieve,  and  the  residue  washed  with  5  ozs.  of  water  and 
pressed. 

The  mixed  liquids  thus  obtained  will  furnish  about  a 
pint  of  cold  extradt  of  meat,  containing  the  whole 
of  the  soluble  constituents  of  the  meat  (albumen, 
creatine,  creatinine,  &c.),  and  it  may  be  drunk  cold 
or  slightly  warmed — the  temperature  not  being  raised 
above  ioo°  Fahr.,  for  fear  of  coagulating  the  albumen. 

There  are  many  questions  connedted  with  the  economy 
of  cooking  which  I  have  not  time  to  discuss,  but  I  may 
state  that  this  Society  has  done  good  service  for  the 
community  in  obtaining  valuable  information  as  to  the 
simplest  and  cheapest  apparatus  for  the  purpose.  Fore¬ 
most  among  them  is  the  cooking-pot  of  Captain  Warren. 
It  is  a  sort  of  double  saucepan,  and  is  easily  made  by 
fitting  a  small-covered  saucepan  into  a  larger  one.  The 
inner  vessel  contains  the  joint  or  other  thing  to  be  cooked, 
and  the  outer  one  has  a  little  water  in  it,  so  that  the 
temperature  in  cooking  can  never  exceed  2120.  By  this 
means  the  joint  is  cooked  in  its  own  vapour  without 
coming  into  contadt  with  water  or  steam,  and  thus  it  cannot 
lose  its  soluble  constituents ;  and  if  it  be  desired  to 
improve  the  flavour  of  the  joint  just  cooked,  it  may  be 
afterwards  roasted  for  a  short  time  before  the  fire.  The 
loss  in  weight  under  these  circumstances  is  not  nearly 
so  great  as  in  the  common  way  of  cooking,  and  the 
flavour  and  tenderness  of  the  meat  are  considerably 
increased  ;  besides  which,  there  is  the  certainty  of  cook¬ 
ing  the  joint  equally  throughout,  without  over-dressing 
it.  Moreover,  by  the  adaptation  of  a  steamer  to  the 
,  outer  vessel,  vegetables  may  be  also  cooked  at  the  same 
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time.  When  the  meat  is  boiled  by  this  process,  there  is 
little  or  no  loss  of  weight  and  even  when  it  is  afterwards 
roasted,  for  the  purpose  of  improving  its  flavour,  the  loss 
is  not  nearly  so  great  as  when  a  joint  is  roasted  in  the 
ordinary  way.  In  one  experiment  it  was  found  that  15  lbs. 
of  meat  roasted  in  the  usual  manner,  in  the  kitchen  of  the 
Cambridge  Barracks,  lost  4  lbs.  4  ozs.  in  weight,  whereas 
the  meat  cooked  in  Captain  Warren’s  pot,  and  then 
roasted,  lost  only  2  lbs.  15  ozs.,  so  that  there  was  a  gain 
of  1  lb.  5  ozs. 

Another  apparatus  of  very  great  ingenuity  is  a  cooking- 
pot  from  Switzerland,  where  the  saucepan  containing 
the  joint  and  a  little  water  is,  after  boiling  for  a  short 
time,  placed  in  a  box  lined  with  felt,  and  thus  left  for  an 
hour  or  two  to  cook,  the  conducing  power  of  the  felt 
being  so  bad  that  the  heat  is  retained  in  the  most  perfedt 
manner.  The  apparatus  is  not  only  economical,  but  it  is 
also  excellently  well  suited  for  picnic  parties  or  for  soldiers 
on  the  march,  who  may  thus  secure  a  hot  dinner,  cooked 
while  on  the  journey. 

The  cooking  appliances  of  the  poor  are  very  imperfed, 
and  hence  they  resort  to  the  cook-shops  of  their  neigh¬ 
bourhood  ;  but  even  then  their  meals  are  scanty  and 
wretchedly  cooked.  In  the  poor  districts  of  London 
three-halfpence  is  the  usual  expenditure  for  a  dinner  by 
children — a  penny  going  in  pudding,  and  the  halfpenny 
in  potatoes.  If  they  pay  twopence  they  are  allowed  to 
sit  down,  and  have  a  little  gravy  with  it.  Everybody 
has  heard  how  the  poor  of  Paris  dine  a  la  squirt ,  where 
the  tin  soup  basins  are  nailed  to  the  table,  and  where  the 
attendant  Leonoras  draw  up  the  seething  soup  from  a 
hidden  cauldron  by  means  of  a  huge  syringe,  from  which 
it  is  driven  out  into  the  customer’s  basin.  The  price  of 
the  meal  (4  sous)  must  be  instantly  paid  down,  or  the 
callous  handmaid  sucks  up  the  soup  again  into  the  monster 
squirt.  Scenes  like  this,  and  even  worse  than  this,  in  the 
abodes  of  the  poor,  have  urged  philanthropists  to  seek  a 
better  means  of  supplying  their  wants,  without  trespassing 
upon  the  dangerous  ground  of  charity.  In  Paris,  an 
enterprising  widow  (Madame  Robert)  conceived  the  idea 
of  giving  a  poor  man  a  good  dinner  for  two-pence.  Her 
daily  bill  of  fare  was  cabbage-soup,  a  slice  of  bouilli  (beef), 
a  piece  of  bread,  and  a  glass  of  wine  ;  and  thus,  in  the 
neighbourhood  of  the  Marche  des  Innocents,  did  she  daily 
provide  for  some  6,000  workmen,  who  took  their  dinners 
in  the  open  air,  but  sheltered  from  the  weather  ;  and  she 
gained  a  farthing  by  each  guest.  In  this  country  a  like 
benevolence  has  set  on  foot,  with  more  or  less  success,  in 
different  places,  restaurants  for  the  poor.  In  Glasgow, 
for  example,  the  working-class  dining-rooms,  which  are 
far  above  the  rude  accommodation  of  Madame  Robert,  are 
established  to  provide  a  substantial  dinner  for  4d.  or  5d. 
Long  ago  the  special  correspondent  of  the  Daily  Tele¬ 
graph,  in  writing  about  them,  said  that  he  obtained  a 
capital  dinner  of  good  pea-soup,  boiled  beef,  10  ozs.  of 
potatoes,  and  pudding — -more  than  he  could  eat -for 
the  sum  of  5 id. ;  and  a  writer  in  the  Times  also  stated  that 
for  4id.  he  had  a  pint  basin  of  pea-soup,  a  plate  of  hot 
minced. collops,  a  plate  of  potatoes,  and  8  ozs.  of  bread; 
while  his  companion  had,  for  the  same  sum,  a  pint  basin 
of  broth,  a  plate  of  cold  beef,  a  plate  of  potatoes,  and  a 
slice  of  plum  pudding,  all  excellent  in  their  quality,  and 
well  cooked.  The  practice  in  these  places  is  to  provide 
daily  a  variety  of  hot  foods— as  soup,  broth,  potatoes, 
rice,  cabbage,  pudding,  tea  and  coffee — besides  bread  and 
butter,  cold  pressed  beef  and  ham  ;  and  every  ration, 
except  meat,  is  so  apportioned  as  to  be  sold  at  the  uniform 
price  of  a  penny.  The  meat  costs  three-halfpence  ;  and, 
with  the  view  of  clearing  off  the  remainder  of  the  soup 
after  the  proper  dinner  hour,  so  that  a  fresh  quantity 
may  be  made  every  day,  it  is  the  practice  to  sell  the  soup 
and  broth,  at  half-price,  from  six  o’clock  to  eight  o’clock 
in  the  evening,  and  then  to  give  the  remainder  away. 
All  the  articles  are  of  the  best  quality,  and  are  well  cooked. 
They  are  bought  by  contract  at  wholesale  prices  ;  and, 
although  they  are  sold  so  cheaply,  yet  they  yield  a  small 


profit,  and  so  give  the  system  the  stability  of  a  commercial 
enterprise. 

Very  recently,  too,  Mr.  Riddle  has  proposed,  in  a  paper 
which  was  read  before  this  Society,  that  arrangements 
might  be  made  for  cooking  dinners  on  a  large  scale,  and 
sending  them  out  to  the  houses  of  the  poor.  He  proposes 
to .  prepare,  daily,  good  rations  of  roasted,  baked,  and 
boiled  meat,  with  vegetables,  and  to  send  them  out  in 
2  lb.,  4  lb.,  or  6  lb.  tin  canisters,  all  ready  for  immediate 
use,  and  kept  warm  in  little  compartments  of  a  properly- 
construdted  cart.  There  would  be  no  difficulty  about  this, 
and  the  meat  might  be  delivered  in  excellent  condition  and 
with  great  punctuality.  None  but  those  who  are  acquainted 
with  the  utter  helplessness  of  the  poor  in  the  matter  of 
cooking  food,  or  who  know  the  difficulties  of  even  better 
classes  of  persons  in  this  matter,  can  form  any  notion  of 
the  value  of  such  a  proposition ;  and  I  should  be  glad  to 
see  it  realised. 

(To  be  continued). 
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Dr.  Warren  de  la  Rue,  F.R.S.,  President,  in  the  chair. 


In  accordance  with  the  notice  given  at  the  last  meeting,' 
an  extraordinary  general  meeting  of  the  society  took  place? 
at  eight  o’clock. 

The  President,  in  introducing  the  business  of  the' 
special  meeting,  observed  that  it  was  convened  under  the 
provisions  of  Law  13,  which  permitted  the  convocation- 
of  such  a  meeting  when  any  question  arose  which  required 
the  concurrence  of  the  entire  society.  Their  objedt  oni 
the  present  occasion  was  to  discuss  certain  proposed 
alterations  in  the  bye  laws,  by  which  a  greater  number 
of  Fellows  would  be  admitted  to  a  share  in  the  govern¬ 
ment  of  the  society.  The  council  had  long  felt  anxious 
to  effedt  this  objedt,  and  finding  that  the  charter  did  not 
permit  them  to  increase  the  number  of  the  council,  they 
now  proposed  to  raise  the  number  of  vice-presidents  who 
had  not  filled  the  chair,  from  four  to  six.  This  alteration 
would,  it  was  felt,  infuse  some  new  blood  into  the  govern¬ 
ing  body. 

Formal  alterations  in  the  bye-laws  to  provide  for  the 
proposed  change  were  then  put  to  the  meeting  by  the 
President,  and  were  carried  unanimously. 

The  meeting  was  then  resolved  into  an  ordinary  one. 

After  the  formal  business,  the  following  certificates  were 
read  : — 

For  the  first  time,  Mr.  W.  W.  Stoddart,  Mr.  John 
Hughes,  Mr.  T.  Rowan  ;  for  the  second  time,  Mr.  E.  J. 
Tosh,  Mr.  G.  Gowland ;  for  the  third  time,  Dr.  W.  J. 
Balmer,  Calcutta. 

The  last-named  gentleman  was  then  ballotted  for,  and 
was  declared  duly  elected. 

The  President  then  announced  that  a  change  in  the 
arrangements  for  the  meetings  had  become  necessary.  He 
had  just  returned  from  witnessing  the  demolition  going 
on  in  Paris  to  find  himself  in  similar  quarters  here.  The 
arrangements  with  the  Royal  Society  had,  as  the  Fellows 
were  aware,  fallen  through,  and  their  pleasant  tea  after 
meeting  was  no  longer  possible.  The  Linnean  Society 
had  kindly  accommodated  them  for  that  evening,  and  care 
would  be  taken  to  make  fresh  arrangements  for  next 
meeting. 

Mr.  W.  H.  Perkin  then  made  a  communication  11  On 
the  Action  of  Chloride  of  Lime  on  Aniline .” 

About  twelve  years  since  the  author,  when  experiment¬ 
ing  upon  the  process  of  converting  aniline  into  aniline 
purple  by  means  of  a  salt  of  aniline  and  a  bichromate,  also 
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made  experiments  upon  Runge’s  well-known  reaction  for 
aniline,  to  see  if  the  colour  of  the  solution  obtained  in 
this  manner  was  due  to  aniline  purple  or  not ;  his  results, 
however,  were  decidedly  in  the  negative.  But  two  or 
three  years  after  the  French  manufacturers  began  to  ex¬ 
periment  upon  aniline  purple,  and  succeeded  in  obtaining 
it  by  employing  chloride  of  lime  as  the  oxidising  agent. 

These  opposite  results  could  not  at  the  time  be  ac¬ 
counted  for,  but  upon  repeating  his  experiments  lately  the 
author  has  found  his  conclusions  to  be  perfectly  correct. 

Reference  was  made  to  the  name  Runge  first  gave  to 
aniline,  which  it  will  be  remembered  was  kyanol  or  blue 
oil,  on  account  of  the  blue  or  blue-violet  colouration  it 
gave  with  chloride  of  lime  ;  and  by  performing  Runge’s 
experiment  it  was  shown  that  an  indigo-coloured  fluid  is 
obtained,  appearing  rather  dull,  because  slightly  turbid  ; 
it  may  be  rendered  perfectly  clear  by  the  addition  of 
alcohol,  and  then  presents,  by  transmitted  light,  a 
brilliant  colour  not  unlike  ammoniacal  sulphate  of  copper 
and  not  at  all  like  aniline  purple.  Moreover,  silk  im¬ 
mersed  in  the  coloured  fluid  obtained  by  this  reaction  is 
dyed  a  dull  blue-lavender  shade. 

Experiments  were  made  to  isolate  this  colouring  of 
Runge’s,  and  were  tolerably  successful,  so  that  it  was 
obtained  in  a  solid  condition,  and  was  found  to  dissolve  in 
cold  alcohol  with  a  blue  colour,  and  when  evaporated 
spontaneously  left  the  colouring  matter  as  a  solid, 
possessing  a  coppery  coloured  surface. 

This  colouring  matter  the  author  proposes  to  desig¬ 
nate  as  “  Runge’s  blue.”  It  appears  to  be  the  salt  of  an 
organic  base  differing  entirely  in  its  behaviour  with 
caustic  alkali  from  a  salt  of  mauveine,  as  its  alcoholic 
Solution  gives  with  potash  a  pale  reddish  brown  colour,  a 
salt  of  mauveine  producing  under  the  same  circumstances 
a  solution  of  a  violet  colour. 

Runge’s  blue  dyes  silk  a  blue  or  blue-violet  shade,  but 
does  not  take  on  to  the  fibre  so  readily  as  aniline  purple. 

The  question  as  to  how  the  manufacturer  produces 
aniline  purple  by  oxidising  aniline  with  chloride  of  lime, 
seeing  the  result  of  that  oxidation  is  the  formation  of 
Runge’s  blue,  was  next  considered,  and  shown  to  be  the 
result  of  proceeding  a  step  further. 

It  is  found  that  Runge’s  blue  when  boiled  with  water 
acidulated  with  acetic  acid,  is  entirely  decomposed,  yield¬ 
ing  aniline  purple,  and  this  is  the  additional  step  taken  by 
the  manufacturer.  He  boils  his  product  with  water  acidu¬ 
lated  with  acetic  acid  for  the  purpose  of  extracting  the 
aniline  purple,  but  by  performing  this  operation  he  not 
only  gets  his  colour  in  solution,  but  actually  forms  it. 

To  show  that  this  is  not  a  process  of  purification,  silk 
was  dyed  with  Runge’s  blue,  and  in  paste  exposed  to  the 
action  of  steam  for  a  few  moments,  when  it  was  seen  that 
the  parts  subjected  to  the  action  of  steam  were  changed 
from  a  blue  or  blue-violet  to  the  ordinary  shade  of  aniline 
purple.  A  similar  effect  is  also  produced  by  the  influence 
of  heat  alone. 

An  alcoholic  solution  of  Runge’s  blue  was  found  to  be 
very  rapidly  decomposed  into  aniline  purple  by  boiling, 
and  by  adding  a  few  drops  of  sulphuric  acid  to  the  boiled 
product ;  crystals  of  sulphate  of  mauveine  were  deposited 
on  cooling. 

The  same  decomposition  also  takes  place  in  the  cold 
in  the  course  of  a  day  or  two.  This  colouring  matter  does 
not  appear  to  decompose  so  rapidly  when  in  the  solid 
state,  and  when  applied  to  silk  its  decomposition  into 
aniline  purple  takes  place  very  slowly.  The  instability 
of  this  substance  has  prevented  the  author  from  establish¬ 
ing  its  formula. 

From  the  above  results  it  was  clearly  shown  that  the 
colouring  matter  obtained  by  Runge  is  an  entirely  differ¬ 
ent  substance  to  aniline  purple,  but  that  it  is  capable  of 
yielding  it  when  decomposed  by  heat. 

Mr.  Perkin  also  exhibited  some  beautiful  specimens 
of  benzoic  and  phthalic  acids  obtained  from  naphthaline, 
and  also  chloroxynaphthalic  acid  and  some  of  its  coloured 
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salts  which  are  manufactured  on  the  large  scale  by 
Messrs.  Depouilly,  Freres,  of  Paris. 

The  President  could  not  avoid  recalling  the  time  when 
he  first  saw  Dr.  Plofmann  perform  Runge’s  experiment  of 
treating  aniline  with  chloride  of  lime.  He  remembered 
saying  to  him,  “  Now,  Hofmann,  if  you  can  fix  that  colour 
there  is  a  fortune  for  you.”  It  appeared,  however,  that  it  was 
not  the  right  colour  after  all.  The  colour  exhibited  by 
Mr.  Perkin  seemed  to  offer  an  advantage  to  ladies  who 
were  fond  of  frequent  changes  in  their  costume.  A  lady 
would  merely  have  to  stand  near  the  fire  in  a  ball-room 
and  her  lavender  silk  dress  would  soon  become  a  purple 
one. 

Dr.  Muller  enquired  whether  Mr.  Perkin  had  made 
any  experiments  upon  the  oil  which  Marignac  obtained 
by  the  acftion  of  potash  on  chloride  of  chloronaphthaline. 
This  substance  was  very  much  like  chloropicrin,  though 
of  course  different  from  it.  It  would  be  very  interesting 
to  ascertain  by  comparative  experiments  whether  the 
formula  now  given  was  correct.  The  adtion  of  nascent 
hydrogen  upon  it  should  likewise  be  studied,  for  it  ought, 
under  these  circumstances,  to  yield  methylene-diamine. 

Mr.  Perkin  had  made  no  experiments  in  the  diredtion 
indicated. 

Dr.  Odling  remarked  that  it  would  confer  a  great 
benefit  upon  science  if  chemists  would  follow  the  example 
of  Mr.  Perkin  and  publish  the  results  of  their  repetitions 
of  previously  published,  but  little  known,  processes.  The 
primary  objedt  of  the  society  was,  of  course,  the  publica¬ 
tion  of  new  discoveries,  but  the  immense  number  of  the 
new  processes  which  were  published  rendered  it  impossible 
to  repeat  them  all,  and  hence  the  records  of  confirmatory 
experiments  were  of  the  greatest  value. 

The  President  enquired  whether  any  of  the  chloro- 
oxynaphthalates  exhibited,  some  of  which,  and  particularly 
the  zinc  and  copper  salts,  had  a  very  beautiful  colour,  had 
been  tried  as  colours. 

Mr.  Perkin  said  they  had,  and  had  been  found  to  be  very 
stable.  This  observation  was  confirmed  by  Dr.  Muller, 
who  stated  that  the  great  objedlionto  their  use  arose  upon 
the  score  of  expense.  The  President  suggested  that  this 
would  probably  be  only  a  temporary  difficulty. 

“  Analysis  of  a  Meteorite  from  South  Africa ,”  by  Pro¬ 
fessor  Church. 

The  meteorite  in  question  was  seen  by  a  native  to  fall 
at  Daniel’s  Knil,  a  place  about  two  days’ journey  N.N.E.  of 
Grigua  Town.  The  native  said  that  it  was  warm  and 
smelt  of  sulphur  when  he  picked  it  up.  Fie  offered  it  to 
the  Rev.  James  Good,  amissionary  in  Grigua  Town,  who 
declined  it,  and  recommended  him  to  take  it  back  to  the 
place  where  he  found  it !  Instead  of  doing  so,  he  gave  it 
to  a  Grigua  chief,  Captain  Nicolas  Waterboer,  and  from 
his  hands  it  passed  into  those  of  Mr.  J.  R.  Gregory,  of 
Russell  Street,  Covent  Garden,  and  is  now  in  the  British 
Museum. 

It  was  small  in  size,  of  an  irregular  oblong  form, 
weighing  2  lbs.  5  ozs.  It  was  covered  with  a  dark  grey 
crust,  speckled  here  and  there  with  reddish  brown  spots, 
these  spots  arising  from  a  partial  oxidation  of  the 
ferruginous  materials  of  the  stone.  Its  density  was  rather 
low,  namely,  3-657  and  3-678,  as  found  in  two  determina¬ 
tions  ;  but  it  is  probable  that  the  iron  contained  in  the 
stone  is  in  larger  proportion  in  some  parts  than  in  those 
analysed,  and  therefore,  were  the  density  of  the  whole 
meteorite  to  be  taken,  it  would  very  likely  be  as  high  as 
3-8,  or  thereabouts. 

The  following  was  given  as  the  analysis  of  the 
meteorite  : — 

Nickel-iron  containing  5*18  per  cent  nickel  . .  2972 

Troilite,  FeS  .  6-02 

Schreibersite  .  i‘59 

Silica  and  Silicates,  chiefly  olivine  and  labra- 
dorite . 6i’53 

Carbon,  oxygen,  other  constituents,  and  loss  1*14 
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The  iron-nickel  was  dissolved  out  of  the  stone  by  long 
digestion  with  dilute  hydrochloric  acid,  the  two  metals 
being  separated  by  the  barium  carbonate  process.  The 
sulphur  was  determined  by  oxidising  the  troilite  with 
potassium  chlorate,  and  nitric  acid. 

The  schreibersite,  g.  somewhat  undetermined  species, 
was  approximately  estimated  by  multiplying  the  un¬ 
oxidised  phosphorus  in  the  stone  by  ten. 

The  composition  of  the  meteorite  was  not  quite 
uniform,  one  fragment  yielding  39*2  per  cent  of  nickel- 
iron,  and  another  only  48^9  percent  of  silicates. 

“  On  the  Action  of  Salt  on  Chessylitcf  by  Professor 
Church. 

The  author  had,  in  1864,  commenced  a  series  of  experi¬ 
ments  with  the  view  of  elucidating  the  formation  of  ata- 
camite  by  the  a<5tion  of  sea  water  on  copper  ores.  The 
following  was  the  only  really  successful  experiment : — 

2  grammes  of  very  pure  chessylite,  having  the  com¬ 
position — 

2CuC03,CuH302, 

and  a  very  pale  blue  colour,  were  immersed  in  200  c.c.  of 
a  10  per  cent  solution  of  pure  salt.  The  blue  colour 
slowly  changed  to  pale  green,  and  by  October  of  the 
present  year  the  whole  of  the  C02  of  the  mineral  had  been 
displaced  by  chlorine,  and  remained  in  the  solution  in  the 
form  of  sodium  carbonate.  The  mineral  was  now  found 
to  have  the  formula  2CuCl2,gCuH202,3aq.  It  was,  there¬ 
fore,  analogous  to  atacamite,  though  it  did  not  exactly 
correspond  with  it  in  composition.  The  water  which  it 
contained  was  not  given  off  at  ioo°. 

The  President  remarked  on  the  length  of  time  required 
for  the  completion  of  experiments  of  this  kind.  With 
respeCt  to  the  meteorite  he  inquired  whether  the  carbon 
found  could  be  assigned  to  any  other  constituent,  or 
whether  it  existed  in  the  form  of  graphite. 

Dr.  Muller  enquired  whether  a  direCt  determination  of 
the  carbon  had  been  made.  The  absence  of  carbon  in 
meteorites  was  so  general  that  many  were  rejected  because 
they  were  found  to  contain  that  element.  He  believed, 
however,  that  a  few  undoubted  instances  of  its  occurrence 
were  known. 

Professor  Church  pointed  out  that  the  minute  quantity 
of  carbon  present,  not  exceeding  *1  per  cent,  together  with  i 
the  smallness  of  the  fragments  at  his  command,  had  pre-  i 
eluded  him  from  estimating  its  quantity.  He  had  only  ' 
been  able  to  ascertain  its  presence  qualitatively. 

The  President  reminded  Dr.  Muller  that  he  had  seen 
at  his  house  a  meteorite,  the  fall  of  which,  at  Montaubin 
in  the  centre  of  France,  had  been  witnessed.  It  contained 
a  very  notable  proportion  of  carbon,  and  others  of  a 
similar  kind  had  since  been  traced.  It  was  evident  that 
the  presence  of  carbon  afforded  no  reason  for  doubting 
the  meteoric  origin  of  iron.  Meteorites  from  different 
regions  of  space  might  have  very  different  compositions, 
which  made  it  the  more  remarkable  that  no  new  element 
had  ever  been  obtained  from  one. 

Dr.  Muller  endorsed  the  observations  of  the  President, 
and  added  that  distinct  traces  of  a  hydrocarbon  had  been 
found  in  one  instance. 

The  President  then  described  briefly  some  experi¬ 
ments  which  he  had  recently  seen  at  the  house  of  his 
friend  Mr.  Gassiot  with  a  battery  of  3,600  elements  of 
zinc  and  carbon  charged  with  mercuric  chloride.  This  j 
battery  was  able  to  transmit  the  current  through  vacuum 
tubes  without  the  interposition  of  a  coil.  He  took  the 
opportunity  of  testing  the  eleCtro-motive  force  of  the 
arrangement  in  order  to  conpare  it  with  that  recently 
suggested  by  Dr.  Hugo  Muller  and  himself.  The  latter 
instrument  compared  very  favourably  with  the  far  larger 
one  of  Mr.  Gassiot. 

The  Society  then  adjourned  until  Thursday,  the  3rd  of 
December. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 

Chemical  Section. 

The  opening  meeting  of  the  Session  took  place  in  the 
Society’s  rooms,  Andersonian  Buildings,  on  Monday,  the 
gth  inst. 

Dr.  Anderson,  the  President,  delivered  an  address  on 
“The  Present  Aspects  of  Chemistry,  and  its  Relations  to 
the  Arts.”  In  the  course  of  his  remarks  he  referred  more 
particularly  to  the  modern  theories  relating  to  chemical 
changes,  and  discussed  at  some  length  the  views  of  Sir 
Benjamin  Brodie,  as  set  forth  in  his  “  Calculus  of 
Chemical  Operations.”  He  also  alluded  to  the  progress 
of  chemical  science  on  the  Continent,  and  contrasted  the 
splendid  new  laboratories  now  being  established  in 
Germany,  with  the  comparatively  indifferent  facilities  at 
present  existing  in  this  country  for  the  prosecution  of 
chemical  study  and  research.  He  also  drew  attention  to 
the  fact  that  many  of  the  manufadtures  successfully 
carried  on  on  the  Continent,  appeared  to  be  impracticable 
in  England,  and  referred  this  circumstance  to  the  superior 
technical  training  and  skill  of  continental  workmen. 

A  vote  of  thanks  was  given  to  Dr.  Anderson  for  his 
appropriate  and  interesting  address. 

The  Annual  General  Meeting  was  held  in  the  Society’s 
Rooms,  Andersonian  University  Buildings,  on  Monday 
evening,  the  23rd  inst. 

The  following  gentlemen  were  elected  office  bearers : — 

President — 

Thomas  Anderson,  M.D.,  F.R.S.E,  Professor  of  Chemistry 
in  the  University  of  Glasgow. 

Vice-Presidents — 

Dr.  William  Wallace,  F.R.S.E. 

Alexander  Whitelaw. 

Treasurer — 

William  R.  Hutton. 

Secretary — 

Robert  R.  Tatlock,  F.C.S. 

Council — => 

James  H.  Bald, 

James  Cowpef. 

John  Ferguson,  M.A. 

John  Jex  Long. 

William  Macadam, 

James  Mactear, 

John  Paynter, 

Edward  C.  C.  Stanford,  F.C.S. 

Mr.  James  Mactear,  F.C.S.,  gave  an  interesting 
description  of  Gay  Lussac’s  apparatus  for  absorbing  the 
waste  nitrous  gases  of  vitriol  chambers,  and  experimented 
very  successfully  with  a  working  model  of  the  arrange¬ 
ment.  Fie  afterwards  detailed  the  various  methods  used 
for  denitrating  the  nitro-sulphuric  acid  produced.  In 
answer  to  an  enquiry,  Mr.  MaCtear  stated  that  the  ques¬ 
tion,  whether  the  vitriol  manufacture  is  more  economically 
■conducted  with  or  without  the  adjunct  of  the  “  Gay 
Lussac,”  depends  upon  the  market  price  of  nitrate  of 
soda,  and  other  circumstances. 

Mr.  Bald  afterwards  exhibited  some  efflorescent  and 
deliquescent  crystals,  preserved  by  a  coating  of  paraffin. 


University  of  London. — The  following  gentlemen 
Have  passed  the  second  B.Sc.  examination: — Second 
Division.  Bennett,  Alfred  William,  M.A.,  Univ.  Coll. ; 
Hopkinson,  John,  Trin.  Coll.,  Camb.,  and  Owen’s,  Man¬ 
chester  ;  Maxwell,  Theodore,  Univ.  Lond.  and  King’s, 
Cambr. ;  Ricks,  George,  King’s  Coll. ;  Robinson,  Arthur, 
Owen’s  Coll. ;  Sheldon,  Charles,  B.A.,  Owen’s  Coll.;  Tilden, 
William  Augustus,  private  study ;  and  Wormell,  Richard, 
M.A.,  University  College;  Honours  in  Chemistry.— First 
Class.  Tilden,  William  Augustus  (disqualified  by  age  from 
receiving  the  University  Scholarship). 
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Paris,  Nov.  25,  1868. 

The  Testing  of  Colouring  Matters. — Glycerine  Bath. — New  Voltaic 
Battery.  Academy  of  Sciences  :  Researches  on  the  Bleaching  of 
Tissues. — Chromiferous  Iron. — Trichlorinated  Acetal  from  Ethyl 
and  the  Formation  of  Chloral. 

In  technical  chemistry,  a  useful  contribution  has  been 
made  by  M.  Houzeau, — we  refer  to  his  paper  entitled 
“  Observations  on  the  Mode  of  Testing  Colouring  Matters, 
and  particularly  Extradt  of  Logwood.”  M.  Houzeau 
remarks  that  as  long  as  the  colouring  matters  sent  into 
commerce  are  adulterated  with  inert  matters,  such  as 
sand,  exhausted  tar,  sawdust,  molasses,  &c.,  successive 
exhaustions  furnish  the  required  indications.  When, 
however,  substances  of  less  commercial  value,  like  sumac, 
extradt  of  chesnut,  &c.,  are  added,  this  is  not  the  case. 
For  while  these  ingredients,  added  to  the  colouring 
matters  to  lower  their  price  as  much  as  possible,  do  not 
possess  colouring  power  to  any  extent  in  the  proportions 
employed  in  dyeing,  they  nevertheless,  when  present  in 
extradt  of  logwood  or  madder,  exalt  very  notably  the 
tindtorial  power  of  these  important  products.  Thus,  log¬ 
wood  mixed  with  10  per  cent  of  chesnut,  though  it  con¬ 
tains  less  haematine  or  haematoxyline  than  the  genuine 
extradt,  yields  with  iron  and  aluminous  mordants,  richer 
shades.  It  is  therefore  evident  that,  by  adulterating  the 
colouring  matters  of  commerce  with  perfedtly  inert  sub¬ 
stances,  and  corredting  the  diminution  of  strength  by  a 
determinate  amount  of  certain  astringent  principles,  as 
extradt  of  sumac  or  chesnut,  the  usual  examination  will 
not  detedtthe  fraud.  Some  other  simple  means  of  testing 
are  rendered  necessary.  Any  adulteration  of  molasses  is 
of  course  easily  detedted  by  the  exaggerated  proportion  of 
glucose  present  in  the  suspedted  extradt.  But  it  is  con¬ 
siderably  more  difficult  to  detedt  the  astringent  matters, 
and  especially  the  chesnut.  The  difficulty  of  separating 
the  astringent  principles,  and  distinguishing  those  which 
exist  normally  in  the  extradt  led  M.  Houzeau  to  adopt  the 
following  method : — 1  gramme  or  1  decigramme  of  the 
suspedted  extradt,  previously  dried  at  no0,  is  entirely 
exhausted  with  absolute  ether,  and  the  weight  of  soluble 
matter  noted.  The  residue  is  then  treated  with  absolute 
alcohol  until  completely  exhausted.  A  comparison  of  the 
results  thus  obtained  with  those  furnished  by  a  genuine 
extradt  treated  in  the  same  way,  furnishes  a  very  good 
indication.  For  example,  100  parts  of  extradt  gave — 

Matters  soluble  Matters  soluble 

in  ether.  in  alcohol. 

Genuine  extradt  ..  87’ 1  ...  ..  14*3 

Suspedted  extradt  . .  76-9  . .  . .  ig‘5 

These  figures  indicate  the  weight  of  the  residue  obtained 
by  evaporating  the  solution,  and  comprise  consequently 
produdts  of  the  oxidation  of  the  alterable  matters.  Extradt 
of  chesnut  scarcely  yields  anything  to  ether,  while  it  is 
sensibly  soluble  in  alcohol.  It  is  therefore  natural  to  find 
in  the  suspedted  extradt  more  principles  soluble  in 
alcohol  than  in  the  genuine  extradt.  A  further  knowledge 
concerning  the  principles  present  may  be  obtained  by 
testing  the  dyeing  power  of  the  alcoholic  and  ethereal 
extradts.  For  the  same  weight,  the  produdts  soluble  in 
alcohol  and  ether  of  every  extradt  should  dye,  in  a  similar 
manner,  the  same  surface  of  calico  if  they  have  the  same 
composition;  this  is  the  result  of  experiment.  In  the 
sample  above  cited,  the  same  weights  of  the  produdts 
soluble  in  ether  of  the  genuine  and  the  suspedted  extradt 
have  tinted  equally  the  same  surface  of  mordanted  tissue, 
while  equal  weights  of  the  matters  soluble  in  ether  have 
furnished  totally  different  results. 

M.  Vogel  recommends  the  substitution  of  glycerine  for 
oil  ^when  constant  temperatures  above  ioo°  C.  are 
required.  Glycerine  of  1*25  density  boils  at  128°.  A 
mixture  of  glycerine  and  water,  in  equal  proportions,  boils 
at  1020 ;  glycerine  150  parts  and  water  100  parts,  at  1060; 
and  glycerine  175  parts  and  water  100  parts,  at  109°.  The 
inconveniences  of  the  oil  bath  are  thus  unnecessary. 


A  new  arrangement  for  furnishing  currents  of  eledlricity 
has  been  made  known  by  M.  Ney.  It  is  composed  as 
follows  : — (1)  a  vessel  filled  with  solution  of  chloride  of 
ammonium,  containing  a  plate  of  amalgamated  zinc ; 
(2)  a  porous  cylinder  filled  with  carbonate  of  copper,  into 
which  a  plate  of  copper  nlunges.  To  maintain  the  battery 
in  adtion,  it  is  only  necessary  to  add  solid  chloride  of 
ammonium  from  time  to  time.  In  military  telegraphy, 
where  the  pile  should  be  capable  of  transport,  the  outer 
vessel  might  be  filled  with  sand  saturated  with  a  solution 
of  chloride  of  ammonium  in  the  place  of  the  solution. 
This  arrangement  recommends  itself  on  the  score  of 
cheapness,  for  native  carbonate  of  copper  answers 
sufficiently  well,  and  it  likewise  only  requires  attention 
while  in  adtual  use.  Carbonate  of  copper  is  insoluble  in 
a  solution  of  chloride  of  ammonium,  but  upon  closing  the 
current,  the  chloride  is  decomposed  into  hydrochloric  acid 
and  ammonia  ;  the  hydrochloric  acid  colledts  at  the  zinc 
pole,  the  ammonia  at  the  copper.  The  carbonate  of 
copper  becomes  soluble,  and  its  redudtion  gives  rise  to  a 
secondary  current  having  the  power  of  a  Daniell’s  element. 
This  form  of  battery  is  perfedtly  constant. 

The  following  memoirs  were  communicated  to  the 
Academy  on  the  12th  Odtober : — “Researches  on  the 
Bleaching  of  Tissues,”  by  M.  Kolbe ;  “Temperature  of 
the  Atlantic  Ocean  compared  with  that  of  the  Air,  and 
with  the  Ozonometric  condition  from  St.  Nazaire  to 
Havanah,”  by  M.  Poey ;  “Chromites  of  Iron,”  by  M. 
Clouet;  “The  Trichlorinated  Acetal  from  Ethyl,  and  on 
the  Formation  of  Chloral,”  by  M.  Paterno. 

M.  Clouet  has  analysed  a  specimen  of  chromiferous 
iron  which  has  the  composition  Cr203,2Fe0.  In 
analysing  specimens  of  this  mineral  from  various  localities, 
he  has  always  obtained  a  constant  relation  between  the 
oxides  of  chromium  and  iron,  when  taken  from  the  same 
locality,  especial  care  being  taken  to  seledt  for  analysis 
the  samples  differing  most  in  appearance.  Chromites  of 
iron  are  easily  produced  artificially.  For  this  purpose  a 
concentrated  solution  of  sulphate  of  protoxide  of  iron, 
and  solution  of  sesquichloride  of  chromium,  are  mixed  in 
the  proportion  necessary  for  the  combination  it  is  desired 
to  form,  and  ammonia  added  in  slight  excess.  The  pre¬ 
cipitate  is  filtered  as  quickly  as  possible,  and  heated  with 
a  little  carbonate  of  ammonia  and  borax  in  a  platinum 
crucible  to  bright  redness.  All  the  physical  and  chemical 
characters  of  the  corresponding  native  chromiferous  iron 
are  possessed  by  the  artificially  prepared  chromite  :  density, 
insolubility  in  strong  and  boiling  acids,  colour,  and 
metallic  lustre.  By  calcining  the  mixture  Cr203,2Fe0 
with  borax,  the  compound  may  be  obtained  crystallised  in 
odtahedra. 

Liebig  first  obtained  chloral  in  1832  by  the  adtion  of 
chlorine  on  alcohol.  Two  years  later,  M.  Dumas 
established  the  exadt  composition  of  this  body,  and 
endeavoured  to  explain  its  formation.  He  was  led  to 
conclude  that  in  the  adtion  of  chlorine  on  alcohol,  acetic 
ether  is  first  formed,  and  that  this  ether  afterwards  pro¬ 
duces  chloral,  by  the  substitution  of  6  atoms  of  chlorine 
for  6  atoms  of  hydrogen.  More  recently  still,  M.  Regnault, 
considering  the  formation  of  aldehyde  in  the  first  period 
of  the  adtion  of  chlorine  on  alcohol,  supposed  the  chloral 
to  result  from  the  adtion  of  the  chlorine  on  the  aldehyde  ; 
and  he  considered  this  body  as  the  trichlorinated  aldehyde. 
This  hypothesis,  which  made  chloral  from  trichlorinated 
aldehyde,  seemed  confirmed  by  the  transformation  of  this 
body  into  trichloracetic  acid  effedted  by  M.  Kolbe.  But 
on  the  other  hand,  when  M.  Wurtz  demonstrated  that, 
in  the  adtion  of  chlorine  on  aldehyde,  chloride  of  acetyl 
is  formed,  from  which  chloral  cannot  be  derived,  this 
seemed  altogether  improbable.  Professor  Lieben,  in  1868, 
investigated  the  adtion  of  chlorine  on  aqueous  alcohol, 
and  found  that,  in  this  case,  the  produdts  formed  are 
chiefly  the  chlorinated  derivatives  of  acetal.  He  concluded 
from  this  that  probably  the  chloral  results  from  the  de¬ 
composition  of  the  trichlorinated  acetal  under  the  influence 
of  hydrochloric  acid,  and  he  expressed  the  transformation 
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of  alcohol  into  chloral  by  a  series  of  reactions,  the  result 
being  in  succession,  aldehyde,  acetal,  monochlorinated 
acetal,  bichlorinated  acetal,  trichlorinated  acetal,  chloral. 
Thus — 


C2HeO-f  2CI  —  2HCl-(-C2H40,  aldehyde. 


C2H40  +  2C2H60  =  H20  -f  C2H4 1  qq2^5  |  acetal. 

C2H4  I  2^235  +  2C1  =  HC1  +  C2C1HJ  OC2H5)  monochlori- 
4  (OC2H5  1  2  3  I OC2H5 1  nated  acetal. 


C2H,C1 


C2H2C1; 


C2HC1- 


(OC,H  = 
OC2H5 

f  0C2H 


ted  acetal- 
1  trichlo- 


(oCiH5+2CI=hc1+c2hc13{oc2”5  1  rinated 


5  >  acetal. 


^5,1001  _ -Wpi  1  r  TT  PI  f OC2Hg  |  bichlorina- 
r.  i-2^1  —  tlLl+L2tl2U2  -oc^HJ  Jted  acetal. 

,He 

,2h; 

f  OP  H 

|  OC2H5  +  2HC1 =  2(C2H5C1)  +  C2HC130,  chloral. 

The  discovery  of  M.  Beilstein  that  aldehyde  is  obtained 
in  treating  acetal  by  acetic  acid,  and  particularly  the  fadt 
observed  by  M.Paterno  of  the  production  of  bichlorinated 
aldehyde  by  means  of  bichlorinated  acetal,  are  fresh 
arguments  in  favour  of  Lieben’s  theory.  To  demonstrate 
this  theory  completely,  it  was  at  the  same  time  necessary 
to  prove  that  trichlorinated  acetal  exists  amongst  the 
products  resulting  from  the  adtion  of  chlorine  on  alcohol, 
and  that  this  body  can  be  converted  into  chloral.  This 
M.  Palermo  proposed  to  himsell  to  verify  by  experiment. 

Trichlorinated  acetal,  together  with  bichlorinated  acetal, 
is  obtained  by  the  adtion  of  chlorine  on  alcohol  at  8o°. 
Water  is  added  to  the  produdt,  and  the  oil  which  colledts 


at  the  bottom  of  the  vessel  washed  with  potash  and  dis¬ 
tilled.  1  richlorinated  acetal  is  contained  in  the  portions 
which  pass  oyer  above  185°.  To  isolate  it,  these  portions 
are  distilled  in  a  current  of  steam,  the  last  quarter  being 
collected  separately  ;  the  portion  thus  separated  is  re¬ 
distilled  in  the  same  way.  After  this  operation  has  been 
repeated  several  times,  the  last  portions  being  always 
separated,  the  steam  commences  to  carry  over  a  substance 
which  crystallises  upon  reaching  the  receiver.  This  sub¬ 
stance,  compressed .  between  folds  of  blotting  paper, 
distilled,  and  crystallised  from  alcohol  or  ether,  constitutes 
pure  trichlorinated  acetal.  M.  Palermo  separated  from 
5  kilogrammes  of  alcohol,  10  grammes  of  trichlorinated 
acetal  with  difficulty,  while  he  obtained  at  the  same  time 
nearly  1  kilogramme  of  bichlorinated  acetal.  Trichlori¬ 
nated  acetal  crystallises  in  brilliant  needles,  resembling  in 
aspedt  caffeine  ;  it  melts  at  720,  and  boils  at  230°,  decom¬ 
posing  a  little.  Alcohol  and  ether  dissolve  it  easily.  The 
following  analytical  results  were  obtained  : — Carbon,  32-10, 
hydrogen,  4-87,  chlorine,  47-92  ;  theory  requiring,  32-05, 
4-96,  and  48-05.  When  trichlorinated  acetal  is  heated  to 
I5°°  with  ordinary  sulphuric  acid,  a  liquid,  which  appears 
to  be  identical  with  chloral,  distils.  But  the  quantity 
obtained  was  not  sufficient  to  enable  it  to  be  purified  for 
analysis.  These  experiments  were  made  in  the  laboratory 
of  the  University  of  Palermo. 
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Sanitary  Siftings,  or  Results  of  Sewage  Systems  Compared. 
London  :  E.  and  F.  N.  Spon,  Charing  Cross. 

The  A.B.C.  Sewage  Process.  London  :  Yates  and  Alex¬ 
ander,  7,  Symonds  Inn,  Chancery  Lane. 

Report  on  the  Sewage  of  the  City  of  Melbourne ,  by  Sydney 
Gibbons,  F.C.S.,  F.R.M.S.,  &c. 

The  numbers  of  a  community  may  be  limited  by  two 
causes — (1)  by  bad  sanitary  arrangements  ;  (2)  by  the 
insufficiency  of  food  to  support  an  increase.  Such  is  the 
general  statement  with  which  the  writer  of  the  first 
pamphlet  starts.  The  disposal  of  excrementitious  matter 
is  considered,  and  doubtless  truly,  as  closely  conne&ed 
with  pure  air  and  water,  and  thus  as  the  all-important 
question. 


Of  the  schemes  already  proposed  at  different  times  that 
of  filtration  is  first  considered,  and  dismissed  as  useless. 
In  connection  with  the  precipitation  of  sewage  we  find 
the  following  : — - 

“As  the  alchemist  of  olden  time  passed  his  life  in  the 
vain  pursuit  of  the  philosopher’s  stone  or  the  elixir  vitae, 
so  in  the  present  age  the  resources  of  chemistry  have  been 
wasted  in  the  endeavour  to  extract  wealth  by  precipitation 
into  a  portable  and  concentrated  manure  of  the  valuable 
parts  of  sewage.”  That  many  of  the  proposed  plans  have 
been  complete  failures  is  not  to  be  denied,  among  others 
the  process  employed  by  the  Patent  Solid  Sewage  Manure 
Company  at  Leicester,  and  likewise  the  works  carried  on 
at  Montfauqon  in  Paris.  But  the  mention  of  Leicester 
brings  to  mind  the  experiments  of  Messrs.  Sillar  and 
Wigner;  of  these  we  shall  have  occasion  to  speak  im¬ 
mediately.  Even  improvements  have  been  recently  made 
in  the  mode  of  treating  the  refuse  collected  at  Montfauqon. 

Regarding  the  removal  of  sewage  by  water,  among  other 
proposed  improvements  noticed,  is  the  flushing  of  the 
sewers  with  42,000,000  gallons  of  water  additional.  It 
appears  the  water  companies  could  only  supply  5,000,000 
additional.  We  scarcely  agree  with  the  writer  in  the 
remark,  “  Were  it  otherwise,  water  would  not  be  a  remedy, 
for  the  more  water  the  more  smell,  as  it  supplies  the 
hydrogen  for  forming  the  deadly  sulphuretted  hydrogen 
of  sewage.”  However,  the  advantage  for  the  dry  method 
is  that  while  water  aids  fermentation,  earth  destroys  it. 
The  opinions  of  several  good  authorities  are  favourable  to 
the  earth  system  ;  thus  Lord  Leigh  says,  “  I  have  thought 
a  great  deal  on  the  subject  of  these  earth  closets,  and  we 
have  adopted  the  plan  with  a  reformatory  school  in  this 
neighbourhood,  of  which  I  am  chairman,  and  used  it  with 
great  success.”  It  need  scarcely  be  remarked  that  the 
value  of  the  refuse  matter  as  manure  is  greater  when 
earth  is  used  instead  of  water.  Little  is  required,  we  are 
told,  to  establish  the  efficacy,  feasibility,  and  cheapness  of 
the  earth  system.  Dr.  Mouat  has  borne  testimony  to  the 
Government  of  India  as  to  its  very  great  value,  and  the 
reports  of  the  Commission  of  Enquiry  in  India,  showing, 
amongst  other  things,  a  great  decrease  of  mortality  in 
gaols  and  hospitals  in  that  country,  are  most  positive  as 
to  its  efficacy.  We  believe  that  too  little  is  known  regard¬ 
ing  earth  closets,  and  we  are  at  the  same  aware  that 
one  authority  on  the  sewage  question  has  expressed 
himself  somewhat  favourably  concerning  them.  The 
Government  and  Secretary  of  State  for  India  awarded 
the  Rev.  Henry  Moule  £500,  in  token  of  their  sense  of 
the  benefits  conferred  upon  the  inhabitants  of  India  by 
his  system. 

In  connection  with  the  same  subject,  we  have  a  de¬ 
scription  of  Messrs.  Sillar  and  Wigner’s  A.B.C.  sewage 
process,  and  the  experiments  made  at  Leicester,  Totten¬ 
ham,  and  Leamington.  The  A.B.C.  mixture  derives  its 
name  from  the  initials  of  the  three  principal  ingredients, 
animal  charcoal,  blood,  and  clay.  When  this  compound 
is  suspended  in  water  and  added  to  the  sewage,  a  precipi¬ 
tate  in  large  flakes  is  immediately  produced  ;  the  super¬ 
natant  liquor  is  drawn  off  into  a  tank  and  a  small  quantity 
of  perchloride  of  iron  solution  added.  The  iron  com¬ 
pound  serves  to  remove  the  sulphuretted  hydrogen.  It 
has  been  found  convenient  to  add  a  certain  proportion  of 
alum,  since  the  process  is  thereby  accelerated.  The 
authors  very  naturally  deplore  that  one  of  the  most 
serious  mishaps  in  connection  with  the  arrangements  at 
the  Abbey  Meadow  Sewage  Works  at  Leicester  should 
have  happened  on  one  of  the  days  when  the  samples  were 
being  taken  by  the  Royal  Commission.  The  dam 
between  the  tanks  being  washed  away,  about  150,000  gal¬ 
lons  of  sewage  flowed  into  the  tank  containing  the  sewage 
under  treatment  by  the  A.B.C.  process.  “  As  an  illustra¬ 
tion  of  the  injurious  effects  produced  by  the  accidents  to 
the  dam,  an  analysis  marked  with  a  star  may  be  pointed 
out.  This  sample,  which  was  taken  during  the  visit  of 
the  Royal  Commission,  contained  nearly  as  much  sewage 
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as  purified  water.  It  is  not  to  be  wondered  at  that  it 
contains  18  grains  per  gallon  of  organic  matter.” 

As  to  the  value  of  the  precipitate  for  agricultural 
purposes,  we  find  that  the  material  obtained  from  the 
Leicester  experiments  contained  4^  per  cent  of  ammonia 
and  that  a  considerable  quantity  was  sold  on  the  London 
Exchange  at  70s.  per  ton.  The  authors  state  that  two 
independent  analyses  give  valuations  of  £3  17s.  3d.  ;  they 
enjoin  the  necessity  of  treating  the  residuum  with  acid 
before  allowing  to  dry,  so  that  the  ammonia  may  be  fixed, 
and  remark,  “Dr.  Frankland’s  estimate  of  a  sample  allowed 
to  dry  without  the  necessary  addition  of  acid,  whereby 
a  large  portion  of  the  ammonia  was  lost,  is  (even  then) 
£1  13s.  o|d.  per  ton  !” 

The  following  results  will  enable  a  judgment  to  be 
formed  upon  the  process  : — 

“  1st.  The  sewage  contained  43*02  grains  per  imperial 
gallon  of  organic  matter.  Of  this  the  A.B.C.  process 
precipitated  33*33  grains,  leaving  only  9*69  grains  in  the 
water,  and  this  from  an  average  of  fifty  samples  taken  at 
intervals  during  the  progress  of  the  experiment. 

“2nd.  Hitherto  the  lime  process  has  been  acknowledged 
to  be  the  best,  and  the  Leicester  mode  of  conduding  it 
to  be  the  best  of  its  kind.  The  A.B.C.  contrasts  most 
favourably  with  this,  inasmuch  as  from  samples  taken  at 
the  same  time  from  each,  the  water  contained  as  follows  : — 

“Water  from  the  A.B.C.  contained  9*69  grs.  per  imp.  gall. 
,,  ,,  lime  ,,  16*18  ,,  ,, 

having  precipitated  from  the  sewage  the  following 
proportions  : — 

“  Organic  matter  precipitated  by  the  A.B.C.  77*48  per  cent 
„  „  »»  lime  62*39  „ 

“3rd.  Of  the  nitrogen  in  the  form  of  ammonia  in  the 
sewage,  nearly  all  is  dissipated  by  the  lime  process,  but 
by  the  A.B.C.  about  80  per  cent  was  retained  in  the 
residuum. 

“4th.  Of  the  phosphates  in  the  sewage,  the  lime  pro¬ 
cess  threw  down  82  per  cent,  in  a  form  unavailable,  owing 
to  the  presence  of  lime  ;  but  the  A.B.C.  threw  down  the 
whole,  and  in  a  form  readily  available. 

“5th.  During  the  ad  of  precipitation  by  the  A.B.C. 
process  there  was  no  objectionable  odour,  whilst  that 
from  the  lime  was  ‘  horribly  offensive,’  owing,  of  course, 
to  the  ammonia  and  other  vapours  being  driven  into  the 
air  by  the  lime. 

“  6th.  The  water  from  the  A.B.C.  is  in  no  way  detri¬ 
mental  to  fish  in  the  river.  We  have  fish  which  have 
been  for  some  weeks  living  in  the  purified  sewage.” 

On  the  conclusion  of  the  Leicester  experiments,  two 
smaller  ones  were  made  at  Leamington  with  about  60,000 
gallons  of  sewage. 

A  considerable  number  of  analytical  results  are  ap¬ 
pended,  from  which  we  extrad  the  following,  as  perhaps 
of  most  importance,  since  there  seems  to  be  no  doubt 
whatever  that  the  liquid  after  precipitation  is  not  offensive, 
and  the  main  question,  therefore,  we  take  it,  is  the 
manurial  value  of  the  precipitate 


Leicester  residuum 

Leamington 

dried  in  bulk. 

residuum. 

Water . 

•  • 

13*79  ..  .. 

6*76 

Organic  matter 

46’93  •  •  •  • 

29*42 

Alkaline  salts 

•  • 

4*97  . .  . . 

I3’7I 

Earthy  salts,  containing phos- ' 
phoric  acid  =  1*31 

•  12*88  =  1*17 

23-83 

Silica  . 

21*43  .. 

26*28 

100*00 

100*00 

Nitrogen  =  Ammonia.. 

•  • 

4*67  « .  . . 
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According  to  Mr.  Wigner’s  analyses,  the  residuum 
possesses  considerable  value  as  a  manure  ;  the  authors 
exped  that  instead  of  the  disposal  of  sewage  being  a 
heavy  expense,  it  may  be  made  a  source  of  revenue.  The 
question,  in  the  case  of  most  towns,  will  not  be — Can  the 
supernatant  water  be  mixed  with  river  water  from  which 
the  supply  is  afterwards  to  be  drawn  ?  If  such  were  the 


case,  notwithstanding  the  small  amount  of  organic  matter 
remaining,  objedion  might  be  urged  as  to  the  quality  of 
this  organic  matter,  and  the  quality  of  organic  matter  in 
water  is  very  uncertain.  Hence  we  are  inclined  to  think 
that  the  process  is  of  considerable  value. 

The  Health  Committee  of  the  City  Council,  Melbourne, 
instruded  Mr.  Sydney  Gibbons,  F.C.S.,  to  investigate  the 
nature  of  Melbourne  sewage,  with  particular  regard  to 
the  efficacy  of  a  certain  filtration  process.  It  may  be 
necessary  to  inform  our  readers  that  Melbourne  has  no 
sewers.  Up  to  the  present  time,  cess-pits  have  been  em¬ 
ployed  for  the  reception  of  excreta  and  refuse  of  all  kinds  ; 
latterly  urine  and  other  liquid  refuse  matters  have  been 
poured  into  the  street  gutters,  with  flushing  water.  Mr. 
Gibbons  explains  in  his  report  the  fermentation  which 
urine  undergoes.  The  filter,  which  it  was  desired  to  know 
more  about,  contained  animal  charcoal ;  this  filter  was 
supposed  to  retain  the  solid  excreta,  and  to  so  purify  all 
the  other  matters  that  the  liquid  issuing  would  be  in* 
offensive.  “  The  suspicion  that  it  was  chemically  inopera¬ 
tive  and  mechanically  incomplete  was  fully  borne  out.” 

The  earth  system,  the  merits  of  which  we  discussed  in 
commencing,  deserves  the  notice  of  the  Melbourne 
Council  ;  the  conditions  seem  to  us  precisely  suitable. 


CORRESPONDENCE. 


COHESION  FIGURES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — As  I  see  that  you  refer  to  the  produdion  of  Pro¬ 
fessor  Tomlinson’s  beautiful  cohesion  figures  of  oil,  &c., 
in  the  last  number  of  the  Chemical  News,  it  may 
possibly  interest  your  readers  to  know  that  these  curious 
forms  can  be  easily  exhibited  to  a  large  audience.  At 
the  evening  scientific  meeting  of  this  society,  held  on 
Monday,  the  16th  inst.,  I  succeeded  perfedly,  with  the 
aid  of  Mr.  Yeates,  the  excellent  optician  of  this  city,  in  pro- 
jeding  the  cohesion  figures  of  oils  of  lavender,  cod  liver,  and 
castor,  and  that  of  benzole,  upon  the  ceiling.  A  beam  of 
light  from  the  oxyhydrogen  lamp  was  thrown,  by  means 
of  a  mirror,  at  a  small  angle  upon  the  surface  of  perfedly 
clean  water  contained  in  a  circular  beaker.  A  double 
convex  lens  of  long  focus  was  now  placed  in  the  path  of 
the  refleded  beam,  and  an  image  of  the  surface  of  the 
water  formed  upon  the  ceiling — a  distance  of  about 
15  feet.  On  placing  a  drop  of  oil  of  lavender  on  the 
surface  of  the  water,  the  exquisite  play  of  colours  which 
precedes  the  formation  of  the  peculiar  cohesion  figure  of 
this  oil  appeared  with  unexpeded  brilliancy  on  the  screen, 
and  the  gradual  development  of  the  somewhat  charader- 
istic  pattern  which  the  oil  affords  could  be  easily  watched 
from  a  very  considerable  distance.  The  experiments  can 
obviously  be  extended  to  any  required  length,  and  I 
merely  mention  the  matter  here  since  Professor  Tomlin¬ 
son,  in  the  account  of  his  researches  which  I  had  the 
pleasure  of  listening  to  at  the  Manchester  Meeting  of  the 
British  Association,  contented  himself  by  exhibiting  the 
mode  of  experimenting  he  employed  and  fine  drawings  of 
the  cohesion  figures  afforded  by  different  substances. 

Before  closing  this  hasty  letter  you  will,  perhaps,  allow 
me  to  offer  one  or  two  other  suggestive  remarks. 

Since  the  valuable  “  Didionary  of  Chemistry  ”  of  Mr. 
Watts  has  now  been  successfully  completed,  I  think  most 
chemists  will  agree  with  me  that  it  would  be  a  matter  of 
considerable  regret  that  any  of  the  advantage  gained  by 
the  publication  of  so  important  a  work  should  be  lost  by 
the  necessarily  growing  incompleteness  of  its  contents. 
I  would,  therefore,  suggest  the  publication  of  an  annual 
volume  of  the  didionary,  thus  in  one  sense  following  the 
example  of  our  German  brethren,  but  in  reality,  following 
the  original  plan  of  the  work,  and  enabling  British 
chemists  possessing  a  copy  of  the  didionary  to  accurately 
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appreciate  the  extent  and  charatfter  of  the  annual  progress 
made  in  chemistry.  That  this  would  be  a  boon  there  can 
be  no  doubt,  since  few  chemists  can  spare  the  time 
necessary  to  keep  themselves  thoroughly  au  courant  with 
the  progress  of  our  science  in  more  than  two  or  three  of 
its  many  branches.  I  would  also  draw  the  attention  of 
chemists  to  the  advantages  which  may  be  derived  from 
the  employment  of  Professor  Everett’s  “  Universal  Pro¬ 
portion  Table,”  in  the  routine  calculations  required  in 
analytical  work.  The  table  is  essentially  a  greatly  ex¬ 
tended  slide  rule.  When  its  use  is  once  understood  all 
the  troublesome  sums  in  proportion,  &c.,  so  constantly 
necessary,  can  be  performed  by  simple  adjustment  and 
inspection  with  considerable  accuracy.  The  table  is 
published  by  Longmans,  and  costs  but  a  few  shillings.  I 
have  had  it  in  use  in  my  laboratory  for  some  time  past 
with  considerable  advantage. — I  am,  &c., 

J.  Emerson  Reynolds. 

Laboratory,  Royal  Dublin  Society, 

Kildare  Street. 

November  24th,  1868. 


PERIDOTE  METEORS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — After  reading  M.  Meunier’s  remarks  on  my  letter  in 
No.  467  of  the  Chemical  News,  I  looked  over  the  whole 
of  the  analyses  we  possess  of  meteoric  stones,  and  I  find 
that,  with  the  exception  of  the  remarkable  stone  of  Chas- 
signy,  to  which  I  called  your  attention,  no  aerolite  has 
ever  shown  so  much  as  75  per  cent  of  peridote,  as  found 
in  M.  Pisani’s  analysis  of  the  stone  which  fell  this  year 
at  Ornans  ;  M.  Pisani  was,  therefore,  fully  justified  in 
calling  attention  to  this  fad,  and  my  letter  merely  fur¬ 
nished  one  more  instance — viz.,  a  meteoric  stone  con¬ 
taining  even  more  than  75  per  cent  of  peridote. 

Now,  with  regard  to  the  presence  of  metallic  iron  in  the 
Chassigny  meteorite,  M.  Damour  (one  of  the  most  expert 
analysts  in  Paris)  does  not  find  any  ( Comptes  Rendus , 
1862),  and  if  any  other  chemists  think  they  have  done  so, 
it  would  be  interesting  to  know  how  they  detected  it. 
But  whether  there  be  in  this  stone  a  minute  amount  of 
metallic  iron  or  not,  it  does  not  interfere  with  the  state¬ 
ment  in  my  first  letter — viz.,  that  the  Chassigny  meteorite 
contains  even  more  than  75  per  cent  of  peridote,  which 
large  amount  was  found  by  Pisani  in  the  Ornans  meteorite 
(July,  1868),  to  which  I  now  add  that  no  other  meteoric 
stone  hitherto  (November,  1868)  analysed  has  shown  so 
much  peridote  as  these  two ;  they  must,  therefore,  in 
spite  of  M.  Meunier’s  contrary  asssrtion,  be  regarded  as 
very  remarkable  in  this  respeCt. 

The  faCt  alluded  to  also  in  my  first  letter,  that  meteorites 
which  are  very  rich  in  peridote  appear  to  have  fallen 
without  the  usual  striking  phenomena  of  light,  but  merely 
accompanied  with  detonations,  &c.,  will  tend  to  confirm 
the  opinion  that  this  evolution  of  light  is  owing  to  the 
rapid  combustion  of  the  metallic  ingredients  of  aerolites 
during  their  passage  through  our  atmosphere.  Hence  it 
is  hoped,  as  I  have  elsewhere  shown,  that  the  limits  to 
which  our  atmosphere  extends  (if  it  has  a  limit)  may  be 
known  some  day  by  noting  the  height  of  shooting  stars. 
— I  am,  &c., 

T.  L.  Phipson,  Ph.D.,  F.C.S. 

The  Cedars,  Putney,  S.W., 

Noy.  22,  1868. 


MISCELLANEOUS. 


Photographic  Appointment. — We  have  much  pleasure 
in  announcing  that  Mr.  J.  Spiller  was  elected  Honorary 
Secretary  of  the  Photographic  Society,  in  succession  to 
Dr.  H.  W.  Diamond,  at  the  meeting  of  council  on  the 
17th  inst.  Furthermore,  that  he  has  been  induced  to 
tender  kis  resignation  of  the  post  of  Assistant  Chemist  in 


Che^cal  News, 
Nov.  27, 1868. 

the  War  Department  in  order  to  accept  an  appointment 
in  the  Atlas  Chemical  Works,  Hackney  Wick,  of  which 
his  brother,  Mr.  William  Spiller,  is  part  proprietor. 

Reprints  and  New  Editions. — Our  attention  has  been 
drawn  by  Professor  Pepper  to  a  subject  of  some  importance 
to  scientific  authors.  A  recent  number  of  one  of  our  con¬ 
temporaries  gives  a  somewhat  severe  review  of  the  “  Boys’ 
Playbook  of  Science,  ”  the  title  of  which  designates  it  a 
“  New  Edition,  1869.”  We  are  informed  by  the  author  that 
this  is  simply  a  reprint  of  the  old  edition  published  ten  years 
ago,  with  a  new  title-page,  and  has  been  issued  without 
his  revision  or  co-operation.  This  is  a  matter  of  great 
importance  to  scientific  authors,  as  very  few  in  the  present 
state  of  science  would  care  about  their  works  written  ten 
years  ago  being  put  forward  and  criticised  as  if  they  had 
been  brought  down  to  the  present  state  of  science.  The 
result  in  the  present  case  has  been  that  Professor  Pepper’s 
work  is  reviewed  in  much  more  severe  terms  than  would 
probably  have  been  adopted  had  the  writer  known  that  he 
was  reviewing  an  old  book. 


NOTES  AND  QUERIES. 


Analyses  of  Acorns. — Perhaps  the  following  analyses  of  acorns,  by 
Dr.  Voelcker,  as  published  in  the  Journal  of  the  Royal  Agricultural 
Society  for  1868,  may  suit  one  of  your  correspondents  who  enquires 
upon  the  subject  in  Notes  and  Queries  : —  1 

Proportions  of  Husk  and  Kernel. 

Husks . I3'90 

Kernels  . .  . 86‘io 


IOO’OO 

Composition  of  Kernels. 

Moisture  . 40’88 

Fatty  matters .  2^64 

Albuminous  compounds  (containing  nitrogen  0703)  479 

Starch,  Gum,  and  Sugar  .  ..  4674 

Woody  fibre  (cellulose) .  ..  374 

Mineral  matter .  1*41 


IOO'OO 

— Charles  Hunter. 


MEETINGS  FOR  THE  WEEK. 


Monday.— Medical,  8. 

-  London  Institution,  6. 

-  Royal.  Anniversary  Meeting,  4. 

Wednesday. — Society  of  Arts,  8.  “  Further  Notes  on  the  Productive 

Industries  of  Natal,”  by  Dr.  Mann. 

-  Pharmaceutical,  8. 

Thursday. — Chemical,  8. 

Friday. — Geologists’  Association,  8. 


TO  CORRESPONDENTS. 


Messrs.  Willoughby  and  Melmer's  courteous  request  shall  be  at¬ 
tended  to. 

Elephas. — We  believe  it  is  no  exaggeration  to  say  that  the  excreta 
of  one  individual,  by  the  time  the  sewage  is  appliedto  the  land  in  the 
way  Mr.  Mechi  recommends,  is  diluted  with  1,443  tons  of  water. 

Amateur. — Heat  the  steel  till  it  assumes  a  blue  tint,  and  then  quench 
in  cold  water. 

H.  Sillon. — Apply  to  the  Secretary,  Burlington  House. 

E.  A.  P.— The  so-called  chemical  weather-glass  is  prepared  by  dis¬ 
solving  2|  drachms  of  camphor  in  11  drachms  of  rectified  spirit  ;  then 
dissolve  38  grammes  each  of  nitre  and  sal-ammoniac  in  9  drachms  of 
water,  and  mix  the  whole.  Place  the  liquid  in  a  long  tube,  and  care¬ 
fully  seal  up.  It  is  only  a  toy,  and  is  of  no  value  as  a  weather 
indicator. 

Communications  have  been  received  from  Professor  Church  ;  W. 
H.  Perkin,  F.R.S.  ;  R.  Tatlock;  H.  Walenn;  Dr.  E.  Fleischer  (with 
enclosure);  Dr.  Rohrig;  Dr.  C.  W.  Bingley ;  W.  W.  Stoddart ;  H. 
Taylor  (with  enclosure) ;  Dr.  T.  L.  Phipson  (with  enclosure);  W. 
Little  (with  enclosure);  Dr.  H.  Dobell  ;  J.  H.  Pepper;  Becker  and 
Sons;  Dr.  C.  Chandler  (with  enclosure);  Dr.  R.  C.  Moffat ;  Dr.  R. 
Angus  Smith,  F.R.S. ;  Muspratt  and  Sons  ;  C.  F.  Macdonnell ;  J. 
Primrose  ;  J.  Denby ;  J.  Heywood ;  F.  S.  Sillitoe  ;  and  J.  Maccabe. 

BOOKS  RECEIVED. 

Report  of  the  United  States  Patent  Office  for  1865.  3  vols.  From  the 
Honourable  the  Commissioner  of  Patents,  Washington.  . 
Eledtro-Metallurgy.  Pradtically  Treated  by  Alexander  Watt, 
F.R.S.S.A.  London  :  Virtue  and  Co. 


Chemical  News, 
Dec.  4,  18&8. 


Popular  Science. 
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POPULAR  SCIENCE. 


“  A  little  learning  is  a  dangerous  thing,”  and  the  less 
you  have  the  more  dangerous  it  is.  It  is  dangerous  for  a 
man  to  be  so  far  reduced  in  the  knowledge  of  fire  that  he 
cannot  obtain  it  without  the  fridtion  of  sticks,  because  in 
damp  weather,  or  in  the  absence  of  suitable  wood  or 
strength,  he  may  be  able  to  get  none  at  all.  But  it  is 
still  more  dangerous  if  he  loses  even  that  little  knowledge 
without  any  to  supply  its  place  ;  he  may  then  despair  of 
life.  If  great  depths  were  the  only  places  where  strata 
of  valuable  learning  were  to  be  found,  few  would  benefit, 
as  few  would  be  found  willing  to  leave  the  bright  sunshine 
and  the  light  of  the  human  countenance  to  burrow  even 
among  treasures.  We  value  the  experience  obtained  by 
the  man  who  sinks  2,000  feet  below  the  surface  and 
brings  up  wealth,  and  we  listen  to  him  with  pleasure. 
We  have  a  similar  interest  in  him  who  leaves  his  home 
and  crushes  quartz  in  a  wild  place  for  years  to  obtain  gold, 
and  we  look  with  more  or  less  reverence  on  the  man  who 
hides  in  his  study  and  loses  society  in  which  he  delights 
that  he  may  bring  out  of  darkness  what  truth  he  can  find. 

All  these  men  benefit  as  a  rule  by  their  labours  ; 
they  have  a  reward  independent  of  their  discoveries  :  but 
the  world  cares  little  for  their  work,  although  accompanied 
by  a  delight  in  nature,  or  in  invigorating  bodily  exercise, 
or  in  mental  feats,  compared  with  the  great  gross  result 
itself.  The  gold  appears  and  circulates  ;  it  is  a  part  of 
the  world’s  stores  passing  to  this  man  and  leaving  that 
one  like  the  air  itself,  and  the  long  years  of  study  are 
summed  up  in  a  few  lines  in  a  penny  newspaper.  The 
gold  buys  bread  without  the  knowledge  of  digging  and 
stamping,  and  the  once  abstruse  discovery  becomes  so 
plain  that  we  wonder  why  the  student  was  so  long  about 
It.  Having  lived  so  many  years,  did  he  do  no  more  than 
that  ? 

There  are,  however,  men  who  seem  to  think  that  the 
knowledge  of  the  amalgamation  process  ought  to  come 
before  the  knowledge  of  the  shilling’s  value,  and  are  un¬ 
willing  that  a  boy  should  learn  a  language  without  passing 
through  the  same  process  of  thought  passed  by  the  nation 
which  spoke  it,  forgetting  the  centuries  of  its  life  and  its 
millions  of  living  beings  who  modified  the  speech,  and 
the  few  hard  vears  which  the  boy  has  in  order  to  attain  the 
same  end.  But  time  teaches  firmly,  and  throws  difficulties 
aside  by  making  them  impossible  ;  so  we  cease  to  enquire 
if  the  gold  came  from  Ophir  in  Solomon’s  ships  or  from 
New  Zealand  by  the  overland  route,  and  we  learn  to  speak 
our  mother  tongue  little  thinking  of  the  terrible  history 
of  man  during  the  time  of  its  formation.  No  student 
could  go  over  the  history  of  a  piece  of  gold  if  it  were  in 
plainest  language,  so  long  would  it  be  ;  or  if  he  could  read 
long  enough  he  would  be  little  endowed  with  feeling  if  he 
could  endure  it.  If  we  saw  before  us  all  the  feelings 
exercised  in  forming  some  of  our  words  we  should  be 
obliged  to  use  but  few,  the  pain  of  learning  would  be  so  great. 

Knowledge  is  real,  even  if  the  weary  head  that  first  saw 
it  lay  down  in  despair  on  account  of  unrewarded  labour  ; 
and  gold  is  real  if  the  mine  is  lost  for  ever  to  mankind. 
Who  knows  the  origin  of  bread-making  or  of  pot-boiling, 
or  of  the  commonest  modes  of  agriculture  ?  We  try  to 
form  their  history,  and  move  cautiously  back  towards  its 
beginning,  but  we  soon  become  as  thoroughly  lost  as 
when  we  think  of  the  beginning  of  time  or  of  space.  The 
useful  arts  are  conditions  under  which  we  of  this  genera¬ 
tion  have  appeared.  We  heard  lately  of  a  mining 
company  in  Spain  which  began  operations  in  ground 
covered  with  debris  of  previous  mining  and  smelting 


operations  to  an  extent  greater  than  we  can  show  in  any 
part  of  this  country.  The  old  workings  are  said  to  be 
very  extensive,  and  pumping  Archimedean  screws  are  still 
in  situ  with  statuettes  at  cross  roads,  forming  little  chapels 
underground.  We  should  like  to  hear  more  of  these 
works  and  have  the  whole  authenticated,  but  the  heaps 
show  already  the  amount  of  labour,  and  we  see  readily 
why  so  many  vessels  went  to  the  west  and  why  the  apples 
themselves  became  to  the  ancients  golden  in  such  a  land 
of  wealth.  The  world  allowed  the  whole  to  go  to  wreck, 
and  believed  the  people  to  be  fabulous  although  the  golden 
apples  were  there  in  abundance.  The  one  was  turned 
almost  out  of  tradition,  the  other  we  have  multiplied  to 
commonness,  as  oranges.  The  great  world  takes  what  it 
pleases  of  the  works  of  men.  Generations  labour  for 
centuries  to  elucidate  a  truth,  and  the  time  comes  when 
it  appears  so  clear  as  to  be  taught  in  a  few  minutes. 
The  human  race,  with  a  certain  majesty  which  we  may 
fairly  call  divine,  treats  equally  the  results  of  a  thousand 
years  and  of  one  day. 

When  philosophers  think  and  scientific  men  make 
experiments,  observations,  and  calculations,  their  work 
receives  admiration  as  occasion  requires,  but  the 
name  is  most  frequently  forgotten  or  negledted.  He  is 
highly  honoured  indeed  who  fills  up  a  whole  line  in  an 
encyclopcedia.  It  is  true  that  occasionally  some  writer 
attracts  the  attention  of  the  public  to  an  individual,  holding 
him  up  to  the  wondering  world,  and  turning  him  round  on 
all  sides  in  a  transparent  biographical  case,  an  intellectual 
translation  of  the  method  by  which  we  examine  bees  at 
work  in  their  glazed  hives,  astonished  at  the  origin  of 
their  thoughts  and  the  constancy  and  accuracy  of  their 
labour. 

Sometimes  we  think  it  a  pity  that  so  many  noble  thinkers 
should  be  forgotten,  but  greatness  is  comparative.  Even 
if  our  later  ideas  on  the  progress  of  man  be  incorredt,  it  is 
hard  to  imagine  the  number  of  men  who  must  have  given 
their  minds  to  the  improvement  and  cultivation  of  corn. 
We  cannot  count  up  the  number  that  we  have  seen  with 
our  own  eyes  of  ploughmen  plodding  homeward,  partici¬ 
pating  in  some  experiment  where  success  had  been  gained 
or  was  expeCted.  As  a  sovereign  of  old  who  saw  the 
people  dig  as  one,  whilst  he  also  was  one,  and  the  more 
important,  so  tradition  throws  these  endless  agriculturists 
into  a  word  and  gives  the  honour  of  the  discovery  of  corn 
to  Ceres.  We  can  afford  under  this  word  to  give  them 
a  little  amusing  attention  for  a  few  hours  of  school  days, 
feeling  ourselves  as  superior  to  them  all  as  a  living  dog  to 
whole  ages  of  dead  lions  ;  and  why  should  we  treat  them 
differently  ?  We  habitually  view  even  great  worlds,  suns, 
and  systems,  as  objects  so  extremely  trifling  that  numbers 
of  them  are  required  to  give  a  slight  whiteness  to  the  sky, 
not  visible  except  when  the  sun  is  absent,  so  trifling  is 
the  amount.  We  have  a  right  to  treat  them  all  as  com¬ 
paratively  unimportant,  exaCtly  as  a  child  has  a  right  to 
treat  its  nurse  with  more  attention  than  any,  however 
exalted,  person  that  may  claim  its  favour  ;  an  undeniable 
right  derived  from  our  inherent  weakness  and  littleness. 
Everything  in  this  busy  world  must  take  its  place  accord¬ 
ing  to  its  value  to  us ;  we  are  the  living  dogs. 

With  the  same  absence  of  remorse  we  cut  down  dis¬ 
coveries,  taking  from  long  memoirs  a  few  figures,  and 
throwing  the  rest  into  a  kind  of  waste  library,  which  we 
keep  out  of  respeCt  for  the  workmen,  but  which  we  never 
read.  The  great  world  cares  not  even  to  keep  that,  but 
burns  it  virtually  as  it  has  often  burnt  the  accumulations 
really.  To  the  world  the  great  life  of  an  old  philosopher 
becomes  a  fable.  Whom  shall  we  pick  out  ?  say  Pytha¬ 
goras  ;  he  is  simply,  to  most  who  have  heard  of  him,  the  dis¬ 
coverer  of  a  geometrical  problem  now  well  known.  He 
thanked  the  gods  for  it  by  a  sacrifice ;  some  of  us  learn  it,  and 
few  remember  it.  The  world  has  left  but  small  scraps 
of  curious  and  interesting  things  regarding  all  the 
great  men  of  Greece,  but  nevertheless  this  is  one 
of  the  most  complete  illustrations  of  the  diminished 
influence  of  the  great,  and  of  the  manner  in  which  their 


264 


Popular  Science. 


{ 


Chemical  News, 
Dec.  4, 1868. 


most  important  ideas  dwindle.  Even  that  little  is  now 
made  into  abstracts.  It  was  a  wonderful  thing  to  discover 
the  satellites  of  Jupiter,  but  we  now  look  at  them  with 
opera  glasses,  and  there  are  even  men  who  say  that  they 
see  them  with  the  unaided  eye.  When  Glauber  made  his 
sal  mirabile ,  finding  it  of  wonderful  power  in  the  vegetable 
kingdom,  in  medicine,  and,  indeed,  “  to  all  men  of  whatso¬ 
ever  state  or  condition,”  he  little  thought  of  the  hundreds 
of  thousands  of  tons  to  be  made  yearly,  not  for  diredt  use, 
but  simply  as  a  stage  on  the  way  to  the  manufacture  of  a 
much  more  important  substance,  soap.  We  must  not 
bring  instances  here  when  every  encyclopcedia  is  a  proof 
of  thousands,  but  we  may  recall  to  mind  that  sometimes 
the  works  of  a  man,  after  diminishing  in  magnitude  to  our 
own  eyes,  cease  to  appear  altogether  as  discoveries,  but 
become  as  simple  truisms  known  to  all  men,  and  not  to 
be  claimed  by  any  but  quacks  or  adventurers.  By  a  late 
treatment  of  Bacon’s  life  the  induCtive  philosophy  slips 
from  him  entirely  and  from  every  other  man  also  regarded  as 
a  founder.  We  still  keep  our  respedt  for  Bacon,  but  the 
world  cares  little  which  view  is  true,  and  probably  believes 
after  all  that  it  would  have  reasoned  quite  as  well  if  it  had 
had  no  such  training.  Schools  of  philosophy,  great  for 
centuries,  leave  no  trace  to  be  seen,  unless  you  examine 
the  debris  with  a  microscope.  A  few  students  do  this  and 
keep  up  the  knowledge,  but  it  gradually  diminishes  in 
their  eyes,  and  they  at  last  follow  the  example  of  the 
multitude  which  cares  little  for  anything  that  has  no 
rapidly  available  good  in  it.  They  think  as  the  manu¬ 
facturer  did  when  an  analysis  was  brought  to  him  contain¬ 
ing,  among  other  items,  a  trace  of  sulphur.  Trace  !  what 
is  the  use  of  a  trace  in  a  man’s  business  ? 

As  we  see  great  things  diminish  into  trifles  or  vagueness, 
so  scientific  discoveries,  however  much  they  seem  for  a 
while  to  fill  the  minds  of  thinking  men,  float  lightly  over 
the  world;  in  other  words,  they  become  popular,  and  take 
their  place  at  the  fire-side  beside  the  interesting  fairy  tale 
and  the  still  more  interesting  bread  and  butter.  In  a 
certain  city  of  no  small  fame,  in  1848,  the  people  de¬ 
termined  on  a  revolution.  They  met  after  breakfast  and 
stormed  much,  but  dinner  time  came  before  they  could 
get  their  work  done  and  they  went  home.  Of  course  they 
must  dine.  After  dinner  they  required  rest  and  a  pipe 
and  could  not  be  collected,  and  so  the  opportunity  was 
gone.  Every  event  and  idea  interesting  to  man  is  reduced 
to  the  level  of  his  habits,  understanding,  and  capacity.  It 
is  made  popular. 

The  machinery  of  discovery — that  is,  the  working  of  the 
mind  which  discovers,  is  set  aside,  and  the  cream  of 
everything  is  taken  so  far  as  it  can  be  understood  and 
fitted  to  man’s  present  wants.  Do  not  let  us  suppose 
that  popular  knowledge  is  merely  a  little  of  the  least 
valuable  ;  the  people  seize  on  the  highest,  and,  for  general 
purposes,  best,  and  let  scientific  men  blame  themselves 
in  most  cases  if  their  work  is  not  known  to  the  public. 
The  amount  of  scientific  work  done  in  Europe  is  beyond 
the  ken  of  any  man.  Even  profound  scientific  men  are 
obliged  to  pick  out  the  best  in  a  popular  way  ;  the  word 
popular  having  a  meaning  differing  according  to  the  man. 
Scientific  journals  exist  professedly  to  abstract  the  best, 
and  reviews  and  newspapers  extract  again  and  make 
clear  ;  that  which  bears  explanation  without  long  study 
becomes  popular.  No  magnitude  repels  the  public; 
vastness,  is  always  attractive,  but  complicated  studies 
require  time,  and  these  never  can  become  popular  whether 
small  or  great  in  value.  The  people  seize  the  best  they 
can  use,  and  this  is  popular  science.  We  read  a  book  of 
long  reasoning,  and  forget  all  but  a  few  sentences  as  we 
think,  but  power  remains.  Popular  science  takes  these  few 
sentences.  It  says,  We  take  the  kernel  and  leave  you  the 
shell ;  we  burn  the  coal,  you  go  down  the  pit ;  we  eat,  you  sow. 

This  popular  science  rules  us,  and,  to  a  great  extent,  must 
always  guide  us.  When  public  bodies  discuss  affairs  which 
require  knowledge  of  nature,  how  seldom  do  they  seek  aid 
of  scientific  men  ?  They  settle  by  popular  science.  If, 
however,  they  are  opposed,  they  seek  scientific  men  to 


prove  them  correct,  not  to  teach  them.  This  brings  us 
to  the  aCtual  difference  between  popular  science  and 
science  properly  so  called.  Now  this  may  be  viewed  in 
many  ways,  but  we  shall  take  only  such  as  serves  for 
present  purposes.  In  a  stagnant  state  popular  and 
profound  science  would  give  the  same  opinion.  The 
advantage  of  the  latter  would  be  in  its  power  to  give  a 
better  reason,  the  true  place  of  a  faCt  would  be  better 
known  to  it  in  its  relation  to  other  faCts,  but  in  an  ad¬ 
vancing  age  the  thorough  scientific  man  has  a  still  greater 
advantage.  He  has  followed  the  science  from  the  begin¬ 
ning  through  a  long  lino  of  learning,  and  he  knows  there¬ 
fore  in  what  direction  it  is  leading.  He  knows  that  there 
are  dangers  on  one  side,  uncertainties  on  another,  and 
almost  absolute  certainty  on  a  third.  He  sees  to  a  certain 
extent  in  advance.  Do  not  suppose  that  because  we  have 
looked  with  favour  at  the  great  position  of  popular  science 
that  we  are  inclined  to  speak  slightingly  of  the  true 
student.  If  we  did  so  how  foolish  we  should  be  !  If  the 
united  worlds  in  the  heavens  sink  down  to  a  brightness 
so  small  as  to  be  compared  to  inferior  milk,  it  is  not  that 
we  may  despise,  but  it  is  rather  that  we  may  wonder  more 
at  the  inconceivable  distances  that  have  produced  such 
awful  results.  Nor  does  the  world  think  of  giving  up 
its  minuter  science,  but  clings  more  and  more  to  it,  as  it 
must  find  students  again  and  again  to  go  over  the  founda¬ 
tions  of  knowledge  and  keep  up  the  building  which  has, 
unfortunately,  in  many  points,  been  raised  in  the  presence 
of  a  too  small  number  of  witnesses. 

The  popular  mind  knows  everything  in  a  way.  No 
calculations  trouble  its  serenity,  no  hard  experiments,  no 
long  laborious  readings,  no  weary  attempts  to  make  clear 
in  words  that  which  has  rejoiced  the  heart  and  elevated 
the  mind.  It  knows  all  sciences  and  arts,  and  really 
knows  them  wonderfully  well.  But  who  will  trust  it  to  do 
anything  whatever  requiring  exact  knowledge.  If  we  gave  it 
a  ship  to  build,  could  it  pick  out  good  wood  or  make  good 
iron  ?  There  are  but  few  that  can  do  the  latter,  even  with 
the  aid  of  our  best  metallurgical  treatises.  Could  the 
popular  mind  put  the  wood  or  iron  in  a  proper  shape  ? 
Could  it  rig  the  ship  ?  Could  it  supply  it  with  good 
engines  ?  Could  it  even  fit  up  the  household  part  with 
comfort  ?  We  think  that  there  is  no  part  whatever,  from 
the  highest  pennant  to  the  keel,  that  we  could  trust  to  the 
popular  mind,  even  with  all  the  grandeur  with  which  we 
are  inclined  to  believe  it  to  be  endowed,  There  is, 
probably,  in  every  department  one  man  only  who  does 
everything  best ;  and,  moreover,  there  is  another  man  who 
has  a  better  idea  of  improvements  than  any  other  man. 
In  building  a  ship  for  a  long  voyage  to  bear  costly  bales 
about  the  world,  we  surely  would  desire  the  best  of  ail 
these  men  to  do  the  work. 

In  an  advancing  age  there  are  always  new  points 
arising,  as  there  are  new  undertakings.  The  whole 
world  has  become  one  great  laboratory  for  experiments 
of  various  kinds.  We  desire  to  communicate  with  our 
countrymen  more  rapidly  than  by  post.  Popular  science 
fails,  but  investigation  obtains  a  method.  This  method 
soon  becomes  popular,  and  thousands  of  men  know  it 
quite  well.  We  desire,  however,  to  communicate  with 
America ;  popular  science  fails,  and  investigation  again 
comes,  and  Sir  W.  Thomson  makes  his  sensitive  shining 
needles. 

Popular  science  is  of  no  value  in  such  cases;  it  stands 
aghast  for  a  little,  but  it  soon  seems  to  know  all  about  it. 
Popular  science  has,  perhaps,  better  than  real  science,  ap¬ 
preciated  the  practical  value  of  that  which  it  has  adopted, 
but  it  is  little  able  to  guide  civilisation  rushing  onwards  into 
an  unknown  future,  so  we  must  be  extremely  careful  not  to 
allow  the  reins  to  get  into  her  hands.  In  such  a  rapid 
express  train  as  ours  it  is  needful  that  there  should  be  men 
carefully  to  examine  every  inch  of  the  line,  and  that  drivers, 
stokers,  and  guards  should  be  multiplied  rather  than 
diminished.  They  must  work,  and  their  work  may  be  very 
small  in  quantity  if  only  compensation  be  made  by  jts 
intrinsic  excellence.  ' 
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SPECTRUM  OBSERVATIONS  ON  THE  SUN. 


The  Rev.  Father  Secchi  has  forwarded  the  following  com¬ 
munication  to  the  French  Academy  of  Sciences  : — 

“  The  important  discovery  of  M.  Janssen,  on  the  possi¬ 
bility  of  seeing  the  luminous  rays  of  the  protuberances  in 
full  sunshine  by  means  of  the  spectroscope,  induced  me  to 
make  some  researches  on  this  interesting  subject ;  and 
although  a  great  part  of  what  I  have  seen  may  become 
useless  when  we  hear  details  from  M.  Janssen  himself,  as 
I  may  have  made  some  new  observations  I  take  the  liberty 
of  presenting  these  results  to  the  Academy. 

“  The  spectroscope  that  I  employed  is  formed  of  two 
excellent  prisms  of  very  dispersive  heavy  flint,  and  suffi¬ 
ciently  perfeCt  not  only  to  double  the  ray  d  sufficiently  to 
enable  the  distance  between  its  components  to  be  measured, 
but  even  to  separate  the  very  fine  rays  which  are  near 
B,  towards  A.  The  aperture  of  the  large  objeCt  glass  of 
Merz  was  reduced  to  8  centimetres,  so  as  to  prevent  the 
heat  injuring  the  apparatus  ;  the  opening  of  the  slit  was 
as  small  as  possible. 

“  As  soon  as  the  apparatus  was  directed  to  the  sun,  in 
such  a  manner  that  the  edge  of  the  solar  image  fell  on  the 
slit,  I  saw  the  rays  c  and  f  reversed — that  is  to  say, 
luminous  in  one  portion  of  their  length  across  the  speCtrum. 

“  To  examine  in  a  more  accurate  manner  the  circum¬ 
stances  of  these  phenomena,  I  directed  the  slit  alternately 
parallel  and  perpendicular  to  the  edge.  I  then  remarked 
that  there  was  a  reversal  of  the  ray  c  very  near  the  edge, 
round  the  entire  disc  of  the  sun  ;  but  when  the  slit  was 
perpendicular,  the  luminous  line  was  from  ten  to  fifteen^ 
seconds  at  most  in  length,  except  in  the  neighbourhood  of 
the  zones  of  spots  and  faculae,  where  it  was  always  four 
times  as  long.  Many  points  were  observed  where  this  line 
appeared  separated  from  the  edge  ;  these  points  correspond, 
doubtless,  as  M.  Janssen  has  observed,  to  isolated  clouds. 
If  the  slit  is  placed  parallel  to  the  tangent  of  the  edge,  a 
brilliant  line  is  seen  in  all  parts  which  traverses  the  whole 
length  of  the  speCtrum,  and  which  sometimes  divides  before 
arriving  at  the  edge  of  the  sun  in  this  manner  :  , 

on  coming  nearer  the  edge  the  line  becomes  continuous  : 

- - -.  This  observation  proves  that  the  rose 

coloured  gaseous  envelope  is  continuous,  but  very  irregular 
in  its  outline,  as  shown  by  eclipses. 

The  ray  which  appears  easiest  reversed  is  the  ray  c  ; 
it  dominates  throughout.  The  ray  F  is  also  reversed,  but 
always  shorter  and  more  feeble,  as  Mr.  Lockyer  has 
remarked.  But  what  has  not,  I  believe,  been  remarked 
before  is,  that  near  the  edge  of  the  sun,  even  where  the 
ray  c  does  not  become  brilliant,  the  black  line  disappears 
and  the  speCtrum  becomes  uniform.  This  is  not  an  effect 
of  contrast,  but  a  real  phenomenon  due  to  the  reversal 
being  only  partial.  The  same  thing  is  observed  in  the  ray 
f  and  many  other  rays. 

“  Another  curious  faCt  is  that  the  luminous  lines  become 
very  vivid  and  brilliant  in  certain  regions.  The  most 
remarkable  are — A  line  in  the  red  in  contact  with  the  ray 
B,  on  the  side  of  c  ;  another  at  a  little  distance  from  D,  at 
about  ij  the  width  of  this  ray  on  the  side  of  the  violet ; 
another  in  the  green,  between  the  two  wide  rays  of  mag¬ 
nesium  ;  finally,  many  others  among  the  rays  of  iron. 

“  This  augmentation  of  brilliancy  does  not  appear  to  be 
due  to  reversal,  for  even  with  a  spectroscope  of  seven 
prisms  I  have  not  seen  in  any  of  these  regions  a  black 
line  as  large  as  the  corresponding  luminous  ray.  Ihis 
cannot  all  be  explained  by  the  effeCt  of  contrast,  although, 
indeed,  this  explanation  is  probable  in  the  case  of  the  green, 
for  there  a  great  number  of  the  fine  rays  disappear  near 
the  edge.  Further  researches  are  therefore  necessary,  and 
there  probably  may  be  another  explanation  different  from 
that  which  is  usually  adopted  at  present. 

“  By  employing  a  spectroscope  formed  of  a  single  very 
dispersive  prism  by  Merz  (with  which  alone  all  Kirchhoff  s 
lines  may  be  seen),  I  have  still  seen  reversed  the  third 


line  of  hydrogen,  H  y,  in  the  violet.  The  black  lines 
undergo  a  sensible  weakening  in  this  region  near  the  edge. 
It  would  be  premature  to  advance  a  theory,  but  this 
partial  reversal  may  easily  explain  the  phenomenon 
observed  by  M.  Rziha,  the  astronomer  of  the  Austrian  Ex¬ 
pedition,  who  saw  that  the  corona  gave  a  continuous 
speCtrum  without  lines  during  the  eclipse  (V.  Astr.  nach, 
No.  1716). 

“  It  maybe  interesting  to  remark  that  among  the  luminous 
lines  observed  by  us  are  found  rays  near  to  b  and  n  which 
do  not  belong  to  hydrogen,  and  which  were  seen  luminous 
by  M.  Rayet.  Doubtless  this  astronomer,  owing  to  the 
feeble  power  of  his  instrument,  could  not  notice  the  small 
space  which  separates  them  from  Fraunhofer’s  black  line. 

“  Thus  the  discovery  of  M.  Janssen  enables  us  to  appre¬ 
ciate  new  faCts,  which  will  throw  much  light  on  many 
points  which  are  still  doubtful  connected  with  this  spec¬ 
trum  theory  of  the  sun.” 


ON  THE  VOLUMETRIC  ESTIMATION  OF 
COMMERCIAL  IODINE. 

By  M.  ADOLPHE  BOBIERRE, 

Director  of  the  E<;ole  Superieure  des  Sciences  at  Nantes. 


In  the  month  of  May  last  a  manufacturer  consulted  mt> 
concerning  expeditious  methods  of  estimating  iodine. 
Those  generally  adopted,  and  consisting  of  the  employ¬ 
ment  of  sulphurous  acid  or  hyposulphite  of  soda,  yield 
excellent  results  in  clever  and  experienced  hands,  but  the 
normal  liquids,  whose  use  is  necessary,  vary  under  the 
influence  of  atmospheric  oxygen.  The  cause  of  these 
variations  has  been  studied  by  Bunsen,  who  further 
demonstrates  that  the  estimation  of  iodine  by  sulphurous 
acid  and  starch  is  possible  with  dilute  liquids  only  ; 
because  if,  on  the  one  hand,  the  water,  sulphurous  acid, 
and  iodine,  may  in  certain  cases  furnish  sulphuric  and 
iodhydric  acids — on  the  other  hand,  and  in  more  concen¬ 
trated  liquids,  the  sulphuric  and  iodhydric  acids  will  yield 
iodine  and  sulphurous  acid. 

The  rapid  change  in  the  standard  of  sulphurous  acid, 
the  necessity  of  working  only  upon  liquids  of  a  fixed  degree 
of  concentration,  and  the  minute  precautions  to  be  taken 
in  order  to  obviate  these  inconveniences,  made  me  deter¬ 
mine,  in  the  first  instance,  on  rejecting  this  method,  which, 
although  suitable  for  a  laboratory,  may  be  advantageously 
supplanted  by  other  processes  in  a  manufactory.  Among 
the  ingenious  methods  for  estimating  iodine  described 
by  Streng,  there  is  one  in  which  protochloride  of 
tin  is  employed  as  a  reducing  agent  this.  I  do  not 
recommend  on  account  of  the  easy  alteration  of  the 
reagent  ;  but  Mohr’s  method,  based  upon  the  use  of 
arsenite  of  soda  with  excess  of  alkali,  appeared  so 
advantageous,  as  regarded  certainty  and  rapidity,  that  I 
immediately  began  to  consider  how  to  render  its  execu¬ 
tion  as  simple  as  possible;  Mohr  advises  that  the  iodine 
to  be  estimated  should  be  pounded  in  a  normal  solution 
of  arsenite  of  soda,  adding  a  small  quantity  of  starch  , 
when  the  whole  of  the  iodine  is  combined,  the  liquid 
will  be  colourless,  and  if  a  normal  solution  of  iodine 
be  then  added,  the  desired  standard  will  be  obtained  by  a 
j  relation  previously  established  between  the  arsemous 
I  liquid  and  the  iodic  solution.  In  the  hands  of  an 
experienced  chemist  this  method  is  perfect,  but  it  necessi¬ 
tates  the  use  of  starch,  whose  transformation  into  blue 
iodide  is  not  so  instantaneous  as  to  preclude  the 
possibility  of  many  errors  being  committed  by  a  manu¬ 
facturer.  c 

I  succeeded  in  rapidly  effecting  the  direCt  estimation  ot 

iodine  in  the  following  manner  : — - 

I  substituted  for  the  starch  reaction  the  intense  red 
colour  yielded  by  the  aCtion  of  free  iodine  upon  benzine, 
1  and  which  was  pointed  out  by  M.  Moride  in  1852. 
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Numerous  comparative  experiments  made  by  means 
of  benzine  and  chloroform  have  clearly  proved  to  me 
that  the  first  ot  these  liquids,  from  its  feeble  density,  and  the 
colour  iodine  communicates  to  it,  is  verv  preferable  to  the 
other. 

.  Aisenite  of  soda,  rendered  strongly  alkaline  by  a  solu¬ 
tion  ot  bicarbonate  of  soda,  receives  an  addition  of  ben¬ 
zine.  If  into  this  is  then  poured  a  solution  of  iodide  of 
potassium  containing  definite  quantities  of  iodine,  it  will 
be  -een  that,  if  these  quantities  vary  in  the  following  pro- 
portions  i  to  |,  i  to  i  to  J,  i  to  ] — there  must 
have  been  used,  in  order  to  impart  a  red  colour  to 
the  benzine,  the  following  divisions  of  iodic  solution  : — 

7  5°  )  *5  75  ;  23’45°->  32'5°°>  4°'20° ;  quantities  which  are 
sensibly  between  those  of  8  to  16,  to  24,  to  32,  to  40  (1). 
This  experiment  takes  only  a  short  time,  and  yields,  in 
addition  to  the  roseate  tinge  of  the  benzine,  another 
significant  characteristic— viz.,  the  slightly  yellowish  shade 
of  the  aqueous  liquid.  Here  is  the  method  of  opera¬ 
tion  : — - 

Preparation  of  the  Reagents. — Make  a  concentrated 
solution  of  iodide  of  potassium,  which  should  remain  un¬ 
changed  lor  a  certain  series  of  experiments  :  this  is  to 
receive  the  iodine  which  is  to  be  tested  (2).  The  normal 
liquid  arsenite  ol  soda  is  obtained  by  combining  4'Q5  grs. 
ol  arsenious  acid  with  14-5  grs.  of  crystallised  carbonate 
of  soda,  and  diluting  the  aqueous  liquid  to  1  litre.  This 
solution  will  decolourise  an  iodised  liquid  containing 
12-688  grs.  of  iodine  per  litre  ;  admitting  that  the 
arsenious  liquid  may  not  have  this  reducing  power,  the 
tpst  will.be  none  the  less  exaCt,  as  at  the  moment  of 
effecting  it  ihe  relation  ol  a  given  weight  of  pure  iodine  to 
the  arsenite  will  be  determined. 

A  somewhat  concentrated  solution  of  bicarbonate  of 
soda  must  now  be  prepared,  to  be  used  as  will  be  shown. 

Performance  of  the  Analysis. — The  analysis  is  best 
efteCted  in  a  small  stoppered  flask,  such  as  is  generally 
used  for  hydrometric  tests.  Into  this  are  put  10  c.c.  of 
arsenite  of  soda,  to  which  must  be  added  5  c.c.  of  alka¬ 
line  bicaibonate  solution  ;  the  whole  then  receives  a 
further  addition  of  about  4  c.c.  of  perfectly  colourless 
benzine. 

A  given  quantity  ol  pure  iodine  is  weighed  between  two 
watch  glasses  ;  dissolve  this  in  the  concentrated  solution 
of  iodide  of  potassium  prepared  beforehand,  and  which  must 
^  sarn^  to  t>e  used  for  all  the  various  estimations 
which  may  be  made;  fill  with  this  coloured  liquid  a  phial 
containing  100  c.c.,  shake  it,  and  pour  the  contents  into  a 
graduated  burette. 

On  allowing  the  iodised  solution  to  fall  into  the 
arsenite  drop  by  drop,  and  stirring  it  quickly,  the  brown 
colour  will  be  seen  to  disappear  instantaneously;  but 
scarcely  will  the  arsenite  have  been  transformed  when 
ti  aces  of  free  iodine  will  produce  a  double  phenomenon  • 
in  the  first  place  the  benzine  will  turn  red  ;  secondly,  the 
aqueous  liquid,  which  was  perfectly  colourless  at  the 
egmning  of  the  operation,  assumes  a  very  sensible 
yellowish  tinge;  the  significant  character  of  this  is  the 
more  surprising  when  one  comes  to  compute,  the  very 
small  quantity  of  metalloid  which  causes  it.  It  will  now 
be  easily  understood  that  a  second  experiment  made  upon 
t  l.®1.°“'ne  to  estimated,  the  same  weight  being  used, 
will  instantly  show  the  desired  strength,  since  the  volume 
ot  solution  requisite  to  destroy  the  alkaline  arsenite  is  in 
inverse  proportion  to  the  quantity  of  real  iodine  to  be 
determined. 

Finally,  this  method  is  simple,  quick,  and  based  upon 
known  reactions,  whose  sensibility  has  been  already  proved 
y  experience  ;  is  is  therefore  eminently  adapted  for  the 
use  of  manufacture: s  in  the  estimation  of  commercial 
iodine  more  or  less  pure.— Moniteur  Scientifique. 

Notes  on  the  Foregoing. 

6)”.  ^  ought  to  state  that  it  has  already  been  proposed  to 
substitute  for  the  use  of  starch  in  volumetric  experiments 
the  colouring  or  discolouring  of  sulphide  of  carbon  and 
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of  iodised  chloroform  (Dupre,  Annales  dc  Chimie  ct  de 
Pharniacie,  t.  xciv.,  p.365)*  M.  Dupre’s  method,  however, 
in  no  way  resembles  mine  :  it  is  extremely  sensitive, 
but  necessitates  the  employment  of  a  solution  qf  chlo- 
line,  while,  on  the  other  hand,  the  indication  of  the 
end  of  the  operation  is  a  discolouration.  Lastly,  the 
Journal  de  Mcdecine  de  VOuest  of  the  31st  of  August,  1868, 
contains  a  notice  of  a  process  by  M.  Bertin,  which  consists 
in  dissolving  the  iodine  to  be  estimated  in  benzine,  and 
adding  arsenite  of  soda  until  decolourisation  ensues.  One 
great  advantage,  in  my  opinion,  of*  the  process 
by  colouring,  is  that  the  most  delicate  shades  are  per¬ 
ceptible,  and  that  the  tint  obtained,  more  or  less  clear, 
will  reveal  the  presence  of  sulphur  in  the  iodine. 

.  (2)-  I  should  have  enquired  whether  an  alcoholic  solu¬ 
tion  might  not  be  substituted  for  that  effected  by  means  of 
iodide  ol  potassium,  but  I  found  it  necessary  to  relinquish 
such  a  substitution.  In  this  case  part  of  the  free  iodine 
remains  in  the  alcohol,  which  it  renders  yellow,  to  the 
detument  of  the  colouring  of  the  benzine.  This  may  be 
ascertained  by  adding  to  the  alcohol  a  small  quantity  of 
benzine  coloured  red  by  iodine  :  the  red  colour  will  imme¬ 
diately  diminish  until  the  alcohol  assumes  a  settled  tince 
of  yellow.  0 


ON  A  NEW  SERIES  OF 

CHEMICAL  REACTIONS  PRODUCED  BY  LIGHT.* 
By  JOHN  TYNDALL,  LL.D,  F.R.S.,  &c. 


I.  ask  permission  of  the  Royal  Society  to  draw  the  atten¬ 
tion  of  chemists  to  a  form  or  method  of  experiment,  which, 
though  obvious,  is,  I  am  informed,  unknown,  and  which, 
I  doubt  not,  will  in  their  hands  become  a  new  experimental 
power.  It  consists  in  subjecting  the  vapours  of  volatile 
liquids  to  the  action  of  concentrated  sunlight,  or  to  the 
concentrated  beam  of  the  eleCtric  light. 

Action  of  the  Electric  Light. — A  glass  tube,  2-8  feet  long 
and  of  2-5  inches  internal  diameter,  frequently  employed 
in  my  researches  on  radiant  heat,  was  supported 
horizontally.  At  one  end  of  it  was  placed  an  eleCtric 
lamp,  tne  height  and  position  of  both  being  so  arranged 
that  the  axis  of  the  glass  tube  and  that  of  the  parallel 
beam  issuing  from  the  lamp  were  coincident.  The  tube  in 
the  first  experiment  was  closed  by  plates  of  rock-salt,  and 
subsequently  by  plates  of  glass. 

As  on  former  occasions,  for  the  sake  of  distinction,  I 
will  call  this  tube  the  experimental  tube. 

The  experimental  tube  was  connected  with  an  air-pump, 
and  also  with  a  series  of  drying  and  other  tubes  used  for 
the  purification  of  the  air. 

A  number  of  test-tubes  (I  suppose  I  have  used  fifty  of 
them  in  all)  were  converted  into  Woulfe’s  flasks.  Each 
of  them  was  stopped  by  a  cork  through  which  passed  two 
glass  tubes :  one  of  these  tubes  (a)  ended  immediately 
below  the  cork,  while  the  other  ( b )  descended  to  the  bottom 
of  the  flask,  being  drawn  out  at  its  lower  end  to  an  orifice 
about  0-03  of  an  inch  in  diameter.  It  was  found  necessary 
to  coat  the  cork  carefully  with  cement. 

The  little  flask  thus  formed  was  partially  filled  with  the 
liquid  whose  vapour  was  to  be  examined  ;  it  was  then 
introduced  into  the  path  of  the  purified  current  of  air. 

1  he  experimental  tube  being  exhausted,  and  the  cock 
which  cut  off  the  supply  of  purified  air  being  cautiously 
turned  on,  the  air  entered  the  flask  through  the  tube  b,  and 
escaped  by  the  small  orifice  at  the  lower  end  of  b  into 
the  liquid.  Through  this  it  bubbled,  loading  itself  with 
vapour,  after  which  the  mixed  air  and  vapour,  passing 
from  the  flask  by  the  tube  a,  entered  the  experimental 
tube,  where  they  were  subjected  to  the  action  of  light. 

I  he  power  of  the  eleCtric  beam  to  reveal  the  existence 
of  anything  within  the  experimental  tube,  or  the  impurities 
of  the  tube  itself,  is  extraordinary.  When  the  experiment 

*  From  the  Proceedings  of  the  Royal  Society,  No.  105,  1868. 
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is  made  in  a  darkened  room,  a  tube  which  in  ordinary 
daylight  appears  absolutely  clean  is  often  shown  by  the 
present  mode  of  examination  to  be  exceedingly  filthy. 

The  following  are  some  of  the  results  obtained  with  this 

o 

arrangement : — 

Nitrite  of  Amyl  (boiling-point  gi°  to  96°  C.). — The  vapour 
of  this  liquid  was  in  the  first  instance  permitted  to  enter 
the  experimental  tube  while  the  beam  from  the  eledtric 
lamp  was  passing  through  it.  Curious  clouds  were 
observed  to  form  near  the  place  of  entry,  which  were 
afterwards  whirled  through  the  tube. 

The  tube  being  again  exhausted,  the  mixed  air  and 
vapour  were  allowed  to  enter  it  in  the  dark.  The 
slightly  convergent  beam  of  the  eledtric  light  was  then 
sent  through  the  tube  from  end  to  end.  For  a  moment 
the  tube  was  optically  empty — nothing  whatever  was  seen 
within  it ;  but  before  a  second  had  elapsed  a  shower  of 
liquid  spherules  was  precipitated  on  the  beam,  thus 
generating  a  cloud  within  the  tube.  This  cloud  became 
denser  as  the  light  continued  to  adt,  showing  at  some 
places  a  vivid  iridescence. 

The  beam  of  the  eledtric  lamp  was  now  converged  so  as 
to  form  within  the  tube,  between  its  end  and  the  focus, 
a  cone  of  rays  about  8  inches  long.  The  tube  was  cleansed 
and  again  filled  in  darkness.  When  the  light  was  sent 
through  it,  the  precipitation  upon  the  beam  was  so  rapid 
and  intense  that  the  cone,  which  a  moment  before  was 
invisible,  flashed  suddenly  forth  like  a  solid  luminous 
spear. 

The  effedt  was  the  same  when  the  air  and  vapour  were 
allowed  to  enter  the  tube  in  diffuse  daylight.  The  cloud, 
however,  which  shone  with  such  extraordinary  radiance 
under  the  eledtric  beam,  was  invisible  in  the  ordinary 
light  of  the  laboratory. 

The  quantity  of  mixed  air  and  vapour  within  the  experi¬ 
mental  tube  could  of  course  be  regulated  at  pleasure. 
The  rapidity  of  the  adtion  diminished  with  the  attenua¬ 
tion  of  the  vapour.  When,  for  example,  the  mercurial 
column  associated  with  the  experimental  tube  was 
depressed  only  5  inches,  the  adtion  was  not  nearly  so 
rapid  as  when  the  tube  was  full.  In  such  cases,  however, 
it  was  exceedingly  interesting  to  observe,  after  some  seconds 
of  waiting,  a  thin  streamer  of  delicate  bluish-white  cloud 
slowly  forming  along  the  axis  of  the  tube,  and  finally 
swelling  so  as  to  fill  it. 

When  dry  oxygen  was  employed  to  carry  in  the 
vapour,  the  effedt  was  the  same  as  that  obtained  with 
air. 

When  dry  hydrogen  was  used  as  a  vehicle,  the  effedt 
was  also  the  same. 

The  effedt,  therefore,  is  not  due  to  any  interadtion 
between  the  vapour  of  the  nitrite  and  its  vehicle. 

This  was  further  demonstrated  by  the  deportment  of 
the  vapour  itself.  When  it  was  permitted  to  enter  the 
experimental  tube  unmixed  with  air  or  any  other  gas,  the 
effedt  was  substantially  the  same.  Hence  the  seat  of  the 
observed  adtion  is  the  vapour  itself. 

With  reference  to  the  air  and  the  glass  of  the  experi¬ 
mental  tube,  the  beam  employed  in  these  experiments 
was  perfedtly  cold.  It  had  been  sifted  by .  passing  it 
through  a  solution  of  alum,  and  through  the  thick  double- 
convex  lens  of  the  lamp.  When  the  unsifted  beam  of  the 
lamp  was  employed,  the  effedt  was  still  the  same  ;  the 
obscure  calorific  rays  did  not  appear  to  interfere  with  the 
result. 

I  have  taken  no  means  to  determine  stridtly  the 
charadter  of  the  adtion  here  described,  my  objedt  being 
simply  to  point  out  to  chemists  a  method  of  experiment 
which  reveals  a  new  and  beautiful  series  of  readtions ;  to 
them  I  leave  the  examination  of  the  produdts  of  decom¬ 
position.  The  molecule  of  the  nitrite  of  amyl  is  shaken 
asunder  by  certain  specific  waves  of  the  eledtric  beam, 
forming  nitric  oxide  and  other  produdts,  of  which  the 
nitrate  of  amyl  is  probably  one.  The  brown  fumes  of 
nitrous  acid  were  seen  to  mingle  with  the  cloud  within  the 
experimental  tube. 
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The  nitrate  of  amyl,  being  less  volatile  than  the  nitrite, 
could  not  maintain  itself  in  the  condition  of  vapour,  but 
would  be  precipitated  in  liquid  spherules  along  the  track 
of  the  beam. 

In  the  anterior  portions  of  the  tube  a  sifting  adtion  of 
the  vapour  occurs,  which  diminishes  the  chemical  adtion  in 
the  posterior  portions.  In  some  experiments  the  pre¬ 
cipitated  cloud  only  extended  halfway  down  the  tube. 
When,  under  these  circumstances,  the  lamp  was  shifted 
so  as  to  send  the  beam  through  the  other  end  of  the  tube, 
precipitation  occurred  there  also. 

Action  of  Sunlight. — The  solar  light  also  effedts  the 
decomposition  of  the  nitrite-of-amyl  vapour.  On  the  10th 
of  Odtober  I  partially  darkened  a  small  room  at  the 
Royal  Institution,  into  which  the  sun  shone,  permitting 
the  light  to  enter  through  an  open  portion  of  the  window- 
shutter.  In  the  track  of  the  beam  was  placed  a  large 
plano-convex  lens,  which  formed  a  fine  convergent  cone 
in  the  dust  of  the  room  behind  it.  The  experimental  tube 
was  filled  in  the  laboratory,  covered  with  a  black  cloth, 
and  carried  into  the  partially  darkened  room.  On  thrust- 
in^  one  end  of  the  tube  into  the  cone  of  rays  behind  the 
lens,  precipitation  within  the  cone  was  copious  and  im¬ 
mediate.  The  vapour  at  the  distant  end  of  the  tube  was 
in  part  shielded  by  that  in  front,  and  was  also  more 
feebly  adted  on  through  the  divergence  of  the  rays.  On 
reversing  the  tube,  a  second  and  similar  cone  was  pre¬ 
cipitated. 

Physical  Considerations. — I  sought  to  determine  the 
particular  portion  of  the  white  beam  which  produced  the 
foregoing  effedts.  When,  previous  to  entering  the  experi¬ 
mental  tube,  the  beam  was  caused  to  pass  through  a  red 
glass,  the  effedt  was  greatly  weakened,  but  not  extin- 
guised.  This  was  also  the  case  with  various  samples  of 
yellow  glass.  A  blue  glass  being  introduced,  before  the 
removal  of  the  yellow  or  the  red,  on  taking  the  latter 
away,  augmented  precipitation  occurred  along  the  track 
of  the  blue  beam.  Hence,  in  this  case,  the  more  refrangible 
rays  are  the  most  chemically  adtive. 

The  colour  of  the  liquid  nitrite  of  amyl  indicates  that 
this  must  be  the  case  ;  it  is  a  feeble  but  distindt  yellow  ; 
in  other  words,  the  yellow  portion  of  the  beam  is  most 
freely  transmitted.  It  is  not,  however,  the  transmitted 
portion  of  any  beam  which  produces  chemical  adtion,  but 
the  absorbed  portion.  Blue,  as  the  complementary  colour 
to  yellow,  is  here  absorbed,  and  hence  the  more  energetic 
adtion  of  the  blue  rays.  This  reasoning,  however,  assumes 
that  the  same  rays  are  absorbed  by  the  liquid  and  its 
vapour. 

A  solution  of  the  yellow  chromate  of  potash,  the  colour 
of  which  may  be  made  almost,  if  not  altogether,  identical 
with  that  of  the  liquid  nitrite  of  amyl,  was  found  far  more 
effedtive  in  stopping  the  chemical  rays  than  either  the 
red  or  the  yellow  glass.  But  of  all  substances  the  nitrite 
itself  is  most  potent  in  arresting  the  rays  which  adt  upon 
its  vapour.  A  layer  one-eighth  of  an  inch  in  thickness, 
which  scarcely  perceptibly  affedted  the  luminous  intensity, 
sufficed  to  absorb  the  entire  chemical  energy  of  the  con¬ 
centrated  beam  of  the  eledtric  light. 

The  close  relation  subsisting  between  a  liquid  and  its 
vapour,  as  regards  their  adtion  upon  radiant  heat,  has  been 
already  amply  demonstrated.*  As  regards  the  nitrite  of 
amyl,  this  relation  is  more  specific  than  in  the  cases 
hitherto  adduced  ;  for  here  the  special  constituent  of  the 
beam  which  provokes  the  decomposition  of  the  vapour  is 
shown  to  be  arrested  by  the  liquid. 

A  question  of  extreme  importance  in  molecular  physics 
here  arises  : — What  is  the  real  mechanism  of  this  absorp¬ 
tion,  and  where  is  its  seat?f 

I  figure,  as  others  do,  a  molecule  as  a  group  of  atoms, 
held  together  by  their  mutual  forces,  but  still  capable 
of  motion  among  themselves.  The  vapour  of  the 


*  Phil.  Trans.,  1864. 

+  My  attention  was  very  forcibly  diredted  to  this  subjedt  some 
years  ago  by  a  conversation  with  my  excellent  friend  Professor 
Clausius. 
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nitrite  of  amyl  is  to  be  regarded  as  an  assemblage  of  such 
molecules.  The  question  now  before  us  is  this  In  the 
adt  of  absorption,  is  it  the  molecules  that  are  effective,  or 
is  it  their  constituent  atoms?  Is  the  vis  viva  of  the 
intercepted  waves  transferred  to  the  molecule  as  a  whole, 
or  to  its  constituent  parts  ? 

The  molecule,  as  a  whole,  can  only  vibrate  in  virtue  of 
the  forces  exerted  between  it  and  its  neighbour  molecules. 
The  intensity  of  these  forces,  and  consequently  the  rate 
of  vibration,  would,  in  this  case,  be  a  function  of  the  dis¬ 
tance  between  the  molec.ules.  Now  the  identical  absorp¬ 
tion  of  the  liquid  and  of  the  vaporous  nitrite  of  amyl 
indicates  an  identical  vibrating  period  on  the  part  of  liquid 
and  vapour,  and  this,  to  my  mind,  amounts  to  an  experi¬ 
mental  demonstration  that  the  absorption  occurs  in  the 
main  within  the  molecule.  For  it  can  hardly  be  supposed, 
if  the  absorption  were  the  adt  of  the  molecule  as  a  whole, 
that  it  could  continue  to  affect  waves  of  the  same  period 
after  the  substance  had  passed  from  the  vaporous  to  the 
liquid  state. 

In  point  of  fadt,  the  decomposition  of  the  nitrite  of 
amyl  is  itself  to  some  extent  an  illustration  of  this  internal 
molecular  absorption  ;  for  were  the  absorption  the  adt 
of  the  molecule  as  a  whole,  the  relative  motions  of  its 
constituent  atoms  would  remain  unchanged,  and  there 
would  be  no  mechanical  cause  for  their  separation.  It  is 
probably  the  synchronism  of  the  vibrations  of  one  portion 
of  the  molecule  with  the  incident  waves  which  enables 
the  amplitude  of  those  vibrations  to  augment  until  the 
chain  which  binds  the  parts  of  the  molecule  together  is 
snapped  asunder. 

The  liquid  nitrite  of  amyl  is  probably  also  decomposed 
by  light  ;  but  the  readtion,  if  it  exists,  is  incomparably 
less  rapid  and  distindl  than  that  of  the  vapour.  Nitrite  of 
amyl  has  been  subjected  to  the  concentrated  solar  rays 
until  it  boiled,  and  it  has  been  permitted  to  continue 
boiling  for  a  considerable  time,  without  any  distinctly 
apparent  change  occurring  in  the  liquid.* 

I  anticipate  wide,  if  not  entire,  generality  for  the  fact 
that  a  liquid  and  its  vapour  absorb  the  same  rays.  A  cell 
of  liquid  chlorine  now  preparing  for  me  will,  I  imagine, 
deprive  light  more  effectually  of  its  power  of  causing 
chlorine  and  hydrogen  to  combine  than  any  other  filter 
of  the  luminous  rays.  The  rays  which  give  chlorine  its 
colour  have  nothing  to  do  with  this  combination,  those 
that  are  absorbed  by  the  chlorine  being  the  really  effective 
rays.  A  highly  sensitive  bulb,  containing  chlorine  and 
hydrogen  in  the  exat  proportions  necessary  for  the  forma¬ 
tion  of  hydrochloric  acid  was  placed  at  one  end  of 
the  experimental  tube,  the  beam  of  the  eletric  lamp  being 
sent  through  it  from  the  other.  The  bulb  did  not  explode 
when  the  tube  was  filled  with  chlorine,  while  the  explosion 
was  violent  and  immediate  when  the  tube  was  filled  with 
air.  I  anticipate  for  the  liquid  chlorine  an  action  similar 
to,  but  still  more  energetic,  than  that  exhibited  by  the 
gas.  If  this  should  prove  to  be  the  case,  it  will  favour 
the  view  that  chlorine  itself  is  molecular  and  not  monatomic. 
Other  cases  of  this  kind  I  hope,  at  no  distant  day,  to  bring 
before  the  Royal  Society. 

Production  of  Sky-blue  by  the  decomposition  of  Nitrite 
of  Amyl. — W  hen  the  quantity  of  nitrite  vapour  is  con¬ 
siderable,  and  the  light  intense,  the  chemical  adtion  is 
exceedingly  rapid,  the  particles  precipitated  being  so  large 
as  to  whiten  the  luminous  beam.  Not  so,  however,  when 
a  well-mixed  and  highly-attenuated  vapour  fills  the  ex¬ 
perimental  tube.  The  effedt  now  to  be  described  was 
obtained  in  the  greatest  perfection  when  the  vapour  of 
the  nitrite  was  derived  from  a  residue  of  the  moisture  of 
its  liquid,  which  had  been  accidentally  introduced  into  the 
passage  through  which  the  dry  air  flowed  into  the  experi¬ 
mental  tube. 

In  this  case  the  eledtric  beam  traversed  the  tube  for 
several  seconds  before  any  adtion  was  visible.'  Decom- 

*  On  the  2ist  of  Odtober,  Mr.  Ernest  Chapman  mentioned  to  me  in 
conversation  that  he  once  exposed  nitrite-of-amyl  vapour  to  the  adtion 
of  light.  With  what  result  I  do  not  know. 


position  then  visibly  commenced,  and  advanced  slowly. 
The  particles  first  precipitated  were  too  small  to  be  dis¬ 
tinguished  by  an  eye-glass  ;  and,  when  the  light  was  very 
strong,  the  cloud  appeared  of  a  milky  blue.  When,  on 
the  contrary,  the  intensity  was  moderate,  the  blue  was 
pure  and  deep.  In  Briicke’s  important  experiments  on 
the  blue  of  the  sky  and  the  morning  and  evening  red,  pure 
mastic  is  dissolved  in  alcohol,  and  then  dropped  into 
water  well  stirred.  When  the  proportion  of  mastic  to 
alcohol  is  correct,  the  resin  is  precipitated  so  finely  as  to 
elude  the  highest  microscopic  power.  By  reflected  light, 
such  a  medium  appears  bluish,  by  transmitted  light  yellow¬ 
ish,  which  latter  colour,  by  augmenting  the  quantity  of  the 
precipitate,  can  be  caused  to  pass  into  orange  or  red. 

But  the  development  of  colour  in  the  attenuated  nitrite- 
oj-amyl  vapour,  though  admitting  of  the  same  explana¬ 
tion,  is,  doubtless,  more  similar  to  what  takes  place  in 
our  atmosphere.  The  blue,  moreover,  is  purer  and  more 
sky-like  than  that  obtained  from  Briicke’s  turbid  medium. 
There  could  scarcely  be  a  more  impressive  illustration  of 
Newton’s  mode  of  regarding  the  generation  of  the  colour 
of  the  firmament  than  that  here  exhibited  ;  for  never,  even 
in  the  skies  of  the  Alps,  have  I  seen  a  richer  or  a  purer 
blue  than  that  attainable  by  a  suitable  disposition  of  the 
light  falling  upon  the  precipitated  vapour.  May  not  the 
aqueous  vapour  of  our  atmosphere  adt  in  a  similar  manner  ? 
and  may  we  not  fairly  refer  to  liquid  particles  of  in¬ 
finitesimal  size  the  hues  observed  by  Principal  Forbes  over 
the  safety-valve  of  a  locomotive,  and  so  skilfully  connected 
by  him  with  the  colours  of  the  sky  ? 

In  exhausting  the  tube  containing  the  mixed  air 
and  nitrite-of-amyl  vapour,  it  was  difficult  to  avoid 
explosions  under  the  pistons  of  the  air-pump  similar 
to  those  which  I  have  already  described  as  occurring 
with  the  vapours  of  bisulphide  of  carbon  and  other 
substances.  Though  the  quantity  of  vapour  present  in 
these  cases  must  have  been  infinitesimal,  its  explosion  was 
sufficient  to  destroy  the  valves  of  the  pump. 

Iodide  of  Allyl  (boiling-point  ioi°  C.). — Among  the 
liquids  hitherto  subjected  to  the  concentrated  eledtric 
light,  iodide  of  allyl,  in  point  of  rapidity  and  intensity  of 
adtion,  comes  next  to  the  nitrite  of  amyl.  With  the  iodide 
of  allyl  I  have  employed  both  oxygen  and  hydrogen,  as 
well  as  air,  as  a  vehicle,  and  found  the  effedt  in  all  cases  sub¬ 
stantially  the  same.  The  cloud  column  here  was  exquisitely 
beautiful,  but  its  forms  were  different  from  those  of  the 
nitrite  of  amyl.  The  whole  column  revolved  round  the 
axis  of  the  decomposing  beam  ;  it  was  nipped  at  certain 
places  like  an  hour-glass,  and  round  the  two  bells  of  the 
glass  delicate  cloud-filaments  twisted  themselves  in  spirals, 
It  also  folded  itself  into  convolutions  resembling  those  of 
shells.  In  certain  conditions  of  the  atmosphere  in  the 
Alps  I  have  often  observed  clouds  of  a  special  pearly  lustre  ; 
when  hydrogen  was  made  the  vehicle  of  the  iodide-of- 
allyl  vapour,  a  similar  lustre  was  most  exquisitely  shown. 
With  a  suitable  disposition  of  the  light,  the  purple  hue  of 
iodine  vapour  came  out  very  strongly  in  the  tube. 

The  remark  already  made,  as  to  the  bearing  of  the 
decomposition  of  nitrite  of  amyl  by  light  on  the  question 
of  molecular  absorption,  applies  here  also  ;  for  were  the 
absorption  the  work  of  the  molecule  as  a  whole,  the  iodine 
would  not  be  dislodged  from  the  allyl  with  which  it  is 
combined.  The  non-synchronism  of  iodine  with  the  waves 
of  obscure  heat  is  illustrated  by  its  marvellous  transparency 
to  such  heat.  May  not  its  synchronism  with  the  waves  of 
light  in  the  present  instance  be  the  cause  of  its  divorce 
from  the  allyl  ?  Further  experiments  on  this  point  are  in 
preparation. 

Iodide  of  Isopropyl. — The  adtion  of  light  upon  the  vapour 
of  this  liquid  is  at  first  more  languid  than  upon  iodide  of 
allyl  ;  indeed  many  beautiful  readtions  may  be  overlooked 
in  consequence  of  this  languor  at  the  commencement. 
After  some  minutes’  exposure,  however,  clouds  begin  to 
form,  which  grow  in  density  and  in  beauty  as  the  light 
continues  to  adt.  In  every  experiment  hitherto  made 
with  this  substance  the  column  of  cloud  which  filled  the 
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experimental  tube  was  divided  into  two  distinct  parts  near 
the  middle  of  the  tube.  In  one  experiment,  a  globe  of 
cloud  formed  at  the  centre,  from  which,  right  and  left, 
issued  an  axis  which  united  the  globe  with  the  two 
adjacent  cylinders.  Both  globe  and  cylinders  were  anima¬ 
ted  by  a  common  motion  of  rotation.  As  the  adtion 
continued,  paroxysms  of  motion  were  manifested  ;  the 
various  parts  of  the  cloud  would  rush  through  each  other 
with  sudden  violence.  During  these  motions  beautiful 
and  grotesque  cloud-forms  were  developed.  At  some 
places  the  nebulous  mass  would  become  ribbed  so  as  to 
resemble  the  graining  of  wood  ;  a  longitudinal  motion 
would  at  times  generate  in  it  a  series  of  curved  transverse 
bands,  the  retarding  influence  of  the  sides  of  the  tube 
causing  an  appearance  resembling,  on  a  small  scale,  the 
dirt-bands  of  the  Mer  de  Glace.  In  the  anterior  portion 
of  the  tube  those  sudden  commotions  were  most  intense  ; 
here  buds  of  cloud  would  sprout  forth,  and  grow  in  a  few 
seconds  into  perfect  flower-like  forms.  The  most  curious 
appearance  that  I  noticed  was  that  of  a  cloud  resembling 
a  serpent’s  head  :  it  grew  rapidly;  a  mouth  was  formed, 
and  from  the  mouth  a  cord  of  cloud  resembling  a  tongue 
was  rapidly  discharged.  The  cloud  of  iodide  of  isopropyl 
had  a  character  of  its  own,  and  differed  materially  from  all 
others  that  I  had  seen.  A  gorgeous  mauve  colour  was 
developed  in  the  last  twelve  inches  of  the  tube  ;  the  vapour 
of  iodine  was  present,  and  it  may  have  been  the  sky-blue 
produced  by  the  precipitated  particles  which,  mingling 
with  the  purple  of  the  iodine,  produced  this  splendid 
mauve.  As  in  all  other  cases  here  adduced,  the  effedts 
were  proved  to  be  due  to  the  light ;  they  never  occurred 
in  darkness. 

I  should  like  to  guard  myself  against  saying  more  than 
the  fadts  warrant  regarding  the  chemical  effedts  produced 
by  light  in  the  following  three  substances  ;  but  the  physical 
appearances  are  so  exceedingly  singular  that  I  do  not 
hesitate  to  describe  them. 

Hydrobromic  Acid. — The  aqueous  solution  of  this  acid 
was  placed  in  a  small  Woulfe’s  flask,  and  carried  into  the 
experimental  tube  by  a  current  of  air. 

The  tube  being  filled  with  the  mixture  of  acid,  aqueous 
vapour,  and  air,  the  beam  was  sent  through  it,  the  lens  at 
the  same  time  being  so  placed  as  to  produce  a  cone  of 
very  intense  light.  Two  minutes  elapsed  before  anything 
was  visible  ;  but  at  the  end  of  this  time  a  faint  bluish 
cloud  appeared  to  hang  itself  on  the  most  concentrated 
portion  of  the  beam. 

Soon  afterwards  a  second  cloud  was  formed  five  inches 
further  down  the  experimental  tube.  Both  clouds  were 
united  by  a  slender  cord  of  cloud  of  the  same  bluish  tint 
as  themselves. 

As  the  adtion  of  the  light  continued,  the  first  cloud 
gradually  resolved  itself  into  a  series  of  parallel  discs  of 
exquisite  delicacy;  the  discs  rotated  round  an  axis  per¬ 
pendicular  to  their  surfaces,  and  finally  they  blended 
together  to  produce  a  screw  surface  with  an  inclined 
generatrix.  This  surface  gradually  changed  into  a  filmy 
funnel,  from  the  end  of  which  the  “cord”  extended  to 
the  cloud  in  advance.  This  also  underwent  modification. 
It  resolved  itself  into  a  series  of  strata  resembling  those  of 
the  eledtric  discharge.  After  a  little  time,  and  through 
changes  which  it  was  difficult  to  follow,  both  clouds  pre¬ 
sented  the  appearance  of  a  series  of  concentric  funnels 
set  one  within  the  other,  the  interior  ones  being  seen 
through  the  spectral  walls  of  the  outer  ones  ;  those  of  the 
distant  cloud  resembled  claret  glasses  in  shape.  As  many  as 
six  funnels  were  thus  concentrically  set  together,  the  two 
series  being  united  by  the  delicate  cord  of  cloud  already 
referred  to.  Other  cords  and  slender  tubes  were  afterwards 
formed,  and  they  coiled  themselves  in  spirals  around  and 
along  the  funnels. 

Rendering  the  light  along  the  connecting  cord  more 
intense,  it  diminished  in  thickness  and  became  whiter; 
this  was  a  consequence  of  the  enlargement  of  its  particles. 
The  cord  finally  disappeared,  while  the  funnels  melted 
into  two  ghost-like  films,  shaped  like  parasols.  The  films  , 
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were  barely  visible,  being  of  an  exceedingly  delicate  blue 
tint;  they  seemed  woven  of  blue  air.  To  compare  them 
with  cobweb  or  with  gauze  would  be  to  liken  them  to 
something  infinitely  grosser  than  themselves. 

In  a  second  trial  the  result  was  very  much  the  same. 
A  cloud  which  soon  assumed  the  parasol  shape  was  formed 
in  front,  and  5  inches  lower  down  another  cloud  was 
formed,  in  which  the  funnels  already  referred  to  were  con¬ 
siderably  sharpened.  It  was  connected  as  before  by  a 
filament  with  the  cloud  in  front,  and  it  ended  in  a 
spear-point  which  extended  12  inches  further  down  the 
tube. 

After  many  changes,  the  film  in  front  assumed  the  shape 
of  a  bell,  to  the  convex  surface  of  which  a  hollow  cylinder 
about  2  inches  long  attached  itself.  After  some  time  this 
cylinder  broke  away  from  the  bell  and  formed  itself  into 
an  iridescent  ring,  which,  without  apparent  connection 
with  anything  else,  rotated  on  its  axis  in  the  middle  of 
the  tube.  The  inner  diameter  of  this  ring  was  nearly  an 
inch  in  length,  and  its  outer  diameter  nearly  an  inch  and 
a  half. 

The  whole  cloud  composed  of  these  heterogeneous  parts 
was  animated  throughout  by  a  motion  of  rotation.  The 
rapidity  of  the  rotation  could  be  augmented  by  intensify¬ 
ing  the  beam.  The  disks,  funnels,  strata,  and  convolu¬ 
tions  of  the  cloud  exhibited  at  times  diffraction  colours, 
which  changed  colour  with  every  motion  of  the  observer’s 
eye. 

Moisture  appeared  to  be  favourable  to  the  production  of 
these  appearances;  and  it  hence  became  a  question  how 
far  they  were  really  produced  by  the  light :  hydrobromic 
acid,  even  from  its  solution,  fumes  when  it  comes  into 
contaCt  with  the  aqueous  vapour  of  the  air  ;  its  residence 
in  water  does  not  appear  to  satisfy  its  appetite  for  the 
liquid.  The  same  effeCt,  as  everybody  knows,  is  observed 
in  the  solution  of  hydrochloric  acid.  Might  not,  then, 
those  wonderfully-shaped  clouds  be  produced  by  an  aCtion 
of  this  kind,  the  presence  of  the  light  being  an  unnecessary 
accident  ? 

The  hydrobromic  acid  was  permitted  to  enter  the  experi¬ 
mental  tube  and  remain  in  diffuse  daylight  for  five  minutes. 
On  darkening  the  room  and  sending  the  eleCtric  beam 
through  it,  the  tube  was  optically  empty.  Two  minutes’ 
aCtion  of  the  light  caused  the  clouds  to  appear,  and  they 
afterwards  went  through  the  same  variety  of  changes  as 
before. 

No  matter  how  long  the  hydrobromic  acid  was  allowed 
to  remain  in  the  tube,  no  aCtion  occurred  until  the  luminous 
beam  was  brought  into  play.  The  tube  filled  with  the 
mixture  of  air,  aqueous  vapour,  and  hydrobromic  acid  was 
permitted  to  remain  for  fifteen  minutes  in  the  dark.  On 
sending  the  beam  through  the  tube,  it  was  found  optically 
empty;  but  two  minutes’  aCtion  of  the  light  developed  the 
clouds  as  before. 

Permitting  the  beam  to  pass  through  a  layer  of  water 
before  entering  the  experimental  tube,  no  diminution  of 
its  chemical  energy  was  observed.  Permitting  it  to  pass 
through  a  solution  of  hydrobromic  acid,  of  the  same  thick¬ 
ness,  the  chemical  energy  of  the  beam  was  wholly 
destroyed.  This  shows  that  the  vibrations  of  the  dissolved 
acid  are  synchronous  with  those  of  the  gaseous  acid,  and 
is  a  new  proof  that  the  constituent  atoms  of  the  mole¬ 
cule,  and  not  the  molecule  itself,  is  the  seat  of  the 
absorption. 

Hydrochloric  Acid. — The  aqueous  solution  of  this  acid 
was  also  employed  and  treated  like  the  solution  of  hydro¬ 
bromic  acid.  I  intend  to  invoke  the  aid  of  an  artistic 
friend  in  an  effort  to  reproduce  the  effedts  observed  during 
the  decomposition,  if  such  it  be,  of  hydrochloric  acid  by 
light.  But  artistic  skill  must,  I  fear,  fail  to  convey  a 
notion  of  them.  The  cloud  was  of  slow  growth,  requiring 
fifteen  or  twenty  minutes  for  its  full  development.  It 
was  then  divided  into  four  or  five  sections,  every  adjacent 
two  of  which  were  united  by  a  slender  axial  cord.  Each 
of  these  sections  possessed  an  exceedingly  complex  and 
ornate  structure,  exhibiting  ribs,  spears,  funnels,  leaves, 
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involved  scrolls,  and  iridescent  fleurs-de-lis.  Still  the 
structure  of  the  cloud  from  beginning  to  end  was  perfectly 
symmetrical ;  it  was  a  cloud  of  revolution,  its  corre¬ 
sponding  points  being  at  equal  distances  from  the  axis  of 
the  beam.  There  are  many  points  of  resemblance  between 
the  clouds  of  hydrochloric  and  hydrobromic  acid,  and  both 
are  perfectly  distinct  from  anything  obtainable  from  the 
substances  previously  mentioned  ;  in  fad,  every  liquid 
appears  to  have  its  own  special  cloud,  varying  only  within 
narrow  limits  from  a  normal  type.  The  formation  of  the 
cloud  depends  rather  upon  its  own  inherent  forces  than 
upon  the  environment.  It  is  true  that,  by  warming  or 
chilling  the  experimental  tube  at  certain  points,  extra¬ 
ordinary  flexures  and  whirlwinds  may  be  produced ;  but 
with  a  perfectly  constant  condition  of  tube,  specific 
differences  of  cloud-strudure  are  revealed,  the  peculiarity 
of  each  substance  stamping  itself  apparently  upon  the  pre¬ 
cipitated  vapour  derived  from  its  decomposition. 

When  the  beam  before  entering  the  experimental  tube 
was  sent  through  a  layer  of  the  aqueous  acid,  thirteen 
minutes’  exposure  produced  no  adion.  A  layer  of  water 
being  substituted  for  the  layer  of  acid,  one  minute’s  ex¬ 
posure  sufficed  to  set  up  the  decomposition. 

Hydriodic  Acid. — The  aqueous  solution  of  this  acid  was 
also  employed.  On  first  subje&ing  it  to  the  adion  of  light 
no  visible  effect  was  produced ;  but  subsequent  trials  de¬ 
veloped  a  very  extraordinary  one.  A  family  resemblance 
pervades  the  nebulae  of  hydriodic,  hydrobromic,  and  hydro¬ 
chloric  acids.  In  all  three  cases,  for  example,  the  aCtion' 
commenced  by  the  formation  of  two  small  clouds  united 
by  a  cord  ;  it  was  very  slow,  and  the  growth  of  the  cloud 
in  density  and  beauty  very  gradual.  The  most  vivid  green 
and  crimson  that  I  have  yet  observed  were  exhibited  by 
this  substance  in  the  earlier  stages  of  the  adion.  The 
development  of  the  cloud  was  like  that  of  an  organism, 
from  a  more  or  less  formless  mass  at  the  commencement, 
to  a  structure  of  marvellous  complexity.  I  have  seen 
nothing  so  astonishing  as  the  effed  obtained,  on  the  28th 
of  October,  with  hydriodic  acid.  The  cloud  extended  for 
about  18  inches  along  the  tube,  and  gradually  shifted  its 
position  from  the  end  nearest  the  lamp  to  the  most  distant 
end.  The  portion  quitted  by  the  cloud  proper  was  filled 
by  an  amorphous  haze,  the  decomposition  which  was  pro¬ 
gressing  lower  down  being  here  apparently  complete.  A 
spectral  cone  turned  its  apex  towards  the  distant  end  of 
the  tube,  and  from  its  circular  base  filmy  drapery  seemed 
to  fall.  Placed  on  the  base  of  the  cone  was  an  exquisite 
vase,  from  the  interior  of  which  sprung  another  vase  of 
similar  shape ;  over  the  edges  of  these  vases  fell  the 
faintest  clouds,  resembling  speCtral  sheets  of  liquid.  From 
the  centre  of  the  upper  vase  a  straight  cord  of  cloud  passed 
for  some  distance  along  the  axis  of  the  experimental  tube, 
and  at  each  side  of  this  cord  two  involved  and  highly 
iridescent  vortices  were  generated.  The  frontal  portion 
of  the  cloud,  which  the  cord  penetrated,  assumed  in 
succession  the  forms  of  roses,  tulips,  and  sunflowers.  It 
also  passed  through  the  appearance  of  a  series  of  beautifully 
shaped  bottles  placed  one  within  the  other.  Once  it  pre¬ 
sented  the  shape  of  a  fish,  with  eyes,  gills,  and  feelers. 
The  light  was  suspended  for  several  minutes,  and  the  tube 
and  its  cloud  permitted  to  remain  undisturbed  in  darkness. 
On  re-igniting  the  lamp,  the  cloud  was  seen  apparently 
motionless  within  the  tube  ;  much  of  its  colour  had  gone, 
but  its  beauty  of  form  was  unimpaired.  Many  of  its  parts 
were  calculated  to  remind  one  of  Gassiot’s  discharges; 
but  in  complexity,  and,  indeed,  in  beauty,  the  discharges 
would  not  bear  comparison  with  these  arrangements  of 
cloud.  A  friend  to  whom  I  showed  the  cloud  likened  it 
to  one  of  those  jelly-like  marine  organisms  which  a  film 
barely  capable  of  reflecting  the  light  renders  visible. 
Indeed  no  other  comparison  is  so  suitable  ;  and  not  only 
did  the  perfect  symmetry  of  the  exterior  suggest  this  idea, 
but  the  exquisite  casing  and  folding  of  film  within  film 
suggested  the  internal  economy  of  a  highly  complex 
organism.  The  twoness  of  the  animal  form  was  displayed 
throughout,  and  no  coil,  disc,  or  speck  existed  on  one 


side  of  the  axis  of  the  tube  that  had  not  its  exact  counter¬ 
part  at  an  equal  distance  on  the  other.  I  looked  in 
wonder  at  this  extraordinary  production  for  nearly  two 
hours.* 

The  precise  conditions  necessary  to  render  the  produc¬ 
tion  of  the  effects  observed  with  hydrobromic,  hydrochloric, 
and  hydriodic  acids  a  certainty  have  not  yet  been  deter¬ 
mined.  Air,  moreover,  is  the  only  vehicle  which  has  been 
employed  here.  I  hazard  no  opinion  as  to  the  chemical 
nature  of  these  reactions.  The  dry  acids,  moreover,  I 
have  not  yet  examined. 
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New  Edition.  Edited  by  J.  A.  Smith.  London  : 

William  Tegg.  1868. 

The  notice  of  this  volume  has  been  purposely  delayed  for 
some  weeks  ;  the  reasons  for  this  will  be  apparent  after  an 
analysis  of  the  book  Itself. 

Viewing  it,  as  we  reasonably  may,  from  its  scriptural 
quotations  and  high  moral  tone,  as  a  scientific  sermon, 
our  remarks  (as  suggested  by  this  view  of  the  case),  may  be 
arranged  under  three  heads,  with  an  application. 

1  st.  Physical  and  naked  eye  characters  of  the  present 
edition.  2nd.  The  editor’s  aim  and  results  in  his  own 
language  as  nearly  as  maybe.  3rd.  A  common-sense  and 
rational  view  of  these  results,  and  of  the  author’s  argu¬ 
ments  ;  this,  it  is  hardly  necessary  to  state,  is  synonymous 
with  the  opinion  of  the  reviewer,  and,  we  hope,  of  the  readers 
of  the  Chemical  News;  the  application  will  show  the 
importance  of  the  whole  of  the  questions  involved  in  the 
above. 

1st.  The  volume  consists  of  a  new  edition  of  the 
“Letters  on  Natural  Magic”  addressed  to  Sir  Walter 
Scott  by  Sir  David  Brewster,  some  general  remarks 
(physical  and  metaphysical),  and  the  latest  edition  of  the 
explanations  of  more  recent  natural  magic  tricks ;  the 
whole  of  these  are  added  by  Mr.  J.  A.  Smith,  author  of 
a  treatise  “  On  the  Structure  of  Matter.”  The  book,  called 
“  Brewster’s  Natural  Magic”  (vide  back  of  volume),  con¬ 
tains — a  preface  (Mr.  Smith)  ;  a  first  part,  on  the  being 
and  faculties  of  man  in  reference  to  natural  magic, 
by  Mr.  Smith  (86  pages) ;  Sir  David’s  original  letters  (306 
pages)  ;  32  additional  ones  for  explaining  the  phe¬ 
nomena  of  natural  magic  not  treated  of  by  Sir  David 
Brewster,  so  in  default  by  Mn  Smith.  Thus  Mr.  Smith 
writes  one-fourth  of  the  book,  explaining,  reconciling, 
and  harmonising  all  known  truth  and  faCts,  with  poor  Sir 
David  Brewster  between  its  component  one-eighths  like 
a  valley  between  two  hills. 

Of  Sir  David’s  original  letters  it  is  unnecessary  to 
speak — they  belong  to  our  scientific  classics  ;  and  we  are 
sincerely  grateful  to  Mr.  Smith  for  not  having  removed 
objedionable  passages  to  an  appendix,  as  the  wont  of 
editors  of  classics  is. 

2nd.  Mr.  Smith’s  preface  tells  us  his  aims  and  results. 

Object :  as  credulity  is  great,  it  is  desirable  to  get  rid  of 
it ;  the  means  used  by  him  are  the  giving  to  letters  that 
Sir  Walter  Scott  delighted  in  “  the  benefit  of  that  pro¬ 
founder  interest  which  must  arise  from  a  consideration 
of  the  physical  and  metaphysical  existence  of  man.” 
This  method  of  adding  to  the  interest  of  a  subjed  we 
hope  shortly  to  see  applied  to  “  Johnson’s  Dictionary,” 
the  “  Arabian  Nights,”  and  “Newton’s  Principia  ” — all 
of  them  classical  books.  To  Mr.  Smith,  above  all  editors, 


*  “  It  is  asperfeft  as  if  turned  in  a  lathe “  It  would  prove  exceedingly 
valuable  to  pattern-designers, ’’  were  remarks  made  by  my  assistants 
as  they  watched  the  experiment.  Mr.  Ladd,  who  is  intimately 
acquainted  with  the  phenomena  of  the  eledtric  discharge  through 
rarefied  media,  remarked  that  no  effect  he  had  ever  seen  could  compete 
in  point  of  beauty  and  complexity  with  the  appearance  here  imperfectly 
described.  I  mention  this  to  indicate  how  the  phenomena  affedted 
other  eyes  than  mine. 
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should  the  first-named  volume  be  thus  handed  for  his 
corrections,  for  how  is  credulity  defined  by  him  ? — “  the 
extreme  of  scepticism  is  credulity,  and  the  extreme  of 
credulity  or  superstition  is  scepticism  “  the  words 
are  used  in  a  philosophic  sense  merely.”  Thus  on  the 
threshold  the  charitable  allowance  made  by  a  scientific 
man  for  a  person  who  attaches  only  a  Pickwickian  sense 
to  the  words  he  uses,  cannot  be  allowed  here. 

Statements  of  the  editor,  taken  at  random,  made  by 
him  with  the  above-mentioned  objedt.  Man. — “Three- 
fourths  of  his  whole  being  is  metaphysical  or  immaterial, 
and  only  one-fourth,  and  that  the  least  essential  portion 
of  it,  his  body,  physical  or  material.”  “  Matter  may 
exist  without  life,  mind,  or  feeling ;  it  is  hence  recipro¬ 
cally  inferrible  that  life,  mind,  and  feeling  may  all  exist  in 
a  state  of  separation  from  matter.”  The  very  foundation 
of  many  disputed  questions  is  thus  easily  disposed  of  by 
reciprocal  inference  ;  we  presume  that  this  expression  is 
used  in  a  philosophic  sense  merely. 

“  In  the  experience  of  every  man,  our  consciousness  did 
not  exist  from  all  eternity  ” — “  even  matter  did  not  always 
exist  to  man’s  consciousness  ;  hence  the  indestructibility 
of  matter  is  not  demonstrable  by  so  limited  and  finite  a 
being  as  man.”  Force  is  consistently  ignored ;  thus, 
“  electricity  is  a  material  element,  capable  by  its  application 
of  expanding  and  contracting  bodies,  as  electrolysis  has 
shown.”  Immaterials  “  float  along  our  nerves  and  tissues 
by  a  mysterious  power  and  range  of  volition.”  Chemical 
forces  certainly  don’t  aCt  in  this  sort  of  way.  “  Beila’s 
comet,”  in  1846,  without  any  ascertainable  cause,  divided 
into  two  parts — the  division  continues  :  this  demonstrates 
that  “there  are  conditions  in  which  matter  may  not  be 
possessed  either  of  cohesion  or  concentric  attractions — a 
circumstance  which  no  known  law  of  chemistry  or  other 
science  can  explain.”  We  will  gradually  reach  a  climax 
with  Mr.  Smith.  “  Feeling  and  taste  have  actual  contact, 
and  the  perception  of  temperature,  and  the  sense  of  smell, 
partial  contaCt,  and  partial  perception  of  temperature,  in 
addition  to,”  &c.  Thus  Mr.  Smith  smells  the  varia¬ 
tions  of  temperature  because  cold  makes  him  sneeze  ! 

We  are  told  sensation  does  not  run  up  nerves,  but 
Consciousness  runs  down  them  ;  when  a  man  cuts  his 
finger,  he  cuts  the  immaterial  Consciousness  :  the  experi¬ 
ment  is  suggested  of  putting  an  animal  under  the  influence 
of  chloroform,  tickling  its  leg  to  get  the  Consciousness 
into  it,  and  then  removing  both  together  (p.  31). 

There  is  a  great  deal  of  scripture  quoted  in  the  book  ; 
but  we  were  amazed  at  the  discussion  (p.  55)  of  the 
manner  in  which  the  Deity  is  influenced  by  rays  of  light. 

We  would  commend  to  Mr.  Smith  the  following  remarks 
of  the  great  Addison.  After  remarking  that  the  Jews 
would  not  let  a  name  so  great  (given  by  Mr.  Smith  in  the 
text)  enter  even  into  their  religious  discourses,  he  says, 

“  What  can  we  then  think  of  those  who  admit  it  into  the 
most  familiar  questions  and  assertions,  ludicrous  phrases, 
and  works  of  humour.” 

Mr.  Smith  tells  us  that  “  to  human  optics  the  source  of 
sight  is  not  even  the  objedt  seen,  but  the  original  influence 
of  light,  which,  falling  upon  objedts,  and  picking  up  their 
images  by  the  way,  carries  those  images  as  an  incidence 
to  our  consciousness  ;  for  the  incident  rays  of  optical 
science,  after  all,  are  not  those  rays  which,  reflected 
from  a  mirroring  surface,  form  what  we  otherwise  call 
defledted  rays,  but  those  rays  of  light  which,  falling  on 
incidental  objedts  in  their  course,  make  the  limits  and 
peculiarties  of  these  objedts  their  first  mirror  or  imaging 
surface,  and  from  mirrors  purely  so  called  pick  up  nothing, 
but  merely  suffer  additional  or  further  and  renewed  deflec¬ 
tion,  and  bear  with  them  thence,  and  still  unimpaired,  the 
first  image  they  have  acquired  in  their  progress  from 
originally  pure  light.  This  is  probably  not  the  mode  in 
which  a  disengaged  consciousness,  freed  from  the  eye  and 
its  optical  arrangements,  and  in  adtual  contadt  with  objedts, 
would  perceive  them — not  the  way  in  which  a  spirit,  or  in 
which  God  perceives  objedts.” 

The  author  has  expressly  stated,  as  we  have  shown, 


that  eledtricity  is  a  material  element ;  at  p.  64  we  are  told 
“  it  is  impossible  to  perceive  how  life,  which  is  not  a 
physical  element,  can  be  a  physical  force.”  Influenced  by 
such  arguments  (p.  70),  it  is  concluded  that  all  we  can 
say  of  metaphysics  is — “that  it  is;  and  then  sink  our 
vaunted  knowledge  into  lip-sealed  and  humbled  ignorance.” 

The  expression  of  our  author  at  p.  59 — “  Nil  nisi  homes 
mortis  ’’-—may  be  a  metaphysical  reading  of  a  rather  trite 
quotation  ;  physically  read,  the  Latin  is  decidedly  un¬ 
grammatical. 

Leaving  metaphysics,  let  us  see  what  are  found  to  be 
additional  phenomena  of  natural  magic  ;  a  short  list  will 
suffice  : — “  Professor  Pepper’s  Ghost,”  “  Fadts  beyond  the 
range  of  Physics,”  “  Herr  Frikel’s  Masks  and  Faces,” 
“  Floating  Cherubs,”  “  Aurora  Borealis,”  “  New  Fadt  in 
Philosophy,”  the  latter  discovered  by  Mr.  Smith.  By  fadts, 
the  editor  of  the  book  leads  us  to  a  reductio  ad  absurdwn 
in  the  case  of  the  two  theories — “  ex  nihilo  nihil  fit ,”  and 
2  +  2  always  equal  4 — just  as  Euclid  would  treat 
any  proposition  equally  absurd  with  them ;  but  the  method 
is  by  applying  natural  history  to  chemistry,  or  vice  versa, 
as  convenient.  Two  sovereigns  don’t  always  equal  one 
and  another  one,  because  one  Amceba  may  be  cut  into 
three  or  four;  so  on  ad  nauseam :  people  who  make  con¬ 
trary  statements  are  ignorant  of  any  science  but  their  own. 
Mr.  Smith  says — “  Among  modern  philosophers  (who  have 
ideas  of  fixity)  we  never  have  found  one  who  had  a  wide 
knowledge  of  comparative  science.”  A  chemist  is  silenced 
by  a  child  in  an  imaginary  conversation  : — Child — “  What 
is  gold  made  of?”  Chemist — “  It  is  a  primary  element 
my  dear — nothing  but  gold.”  Question  and  answer 
repeated.  Child — “  But  gold  must  be  made  of  some¬ 
thing.  Chemical  parent  (silenced)  has  to  divert  the  child’s 
mind  ;  not  that  this  results  from  the  child’s  want  of 
capacity — oh  no  ! — “  it  is  the  honest  energy  of  unvitiated 
dialectics  penetrating  to  the  legitimate  ultimatum  of  all 
causation.” 

Thirdly,  we  sum  up  the  whole  question.  It  is  hardly  worth 
while  to  inquire  which  is  weakest — Mr.  Smith’s  Latin, 
physics,  physiology,  or  zoology  ;  which  of  Mr.  Dickens’s 
characters  are  more  prominently  suggested  to  us  for  pur¬ 
poses  of  comparison — Pogram,  who  got  out  of  his  depth 
instantly,  or  the  three  L.L’s,  who  were  never  in  theirs — in 
their  famous  metaphysical  discussion.  But  there  is  a  serious 
side  to  the  subjedt.  Not  one  person  in  ten  reads  a  preface, 
and  without  a  clear  understanding  of  the  arrangement  of 
the  book,  and  a  pre-existent  knowledge  of  Sir  David 
Brewster’s  style,  his  high  authority  would  be  accepted  for 
the  utterances  of— Mr.  Smith.  Imagine  Sir  David  Brew¬ 
ster,  in  a  letter  to  Sir  Walter  Scott,  discussing  the  manner 
in  which  the  Deity  perceives  rays  of  light !  We  cannot 
protest  too  strongly  against  incompetent  editorship  of  a 
scientific  classic  ;  how  much  more  when  the  volume  is 
meant  for  general  readers,  who  will  be  impressed  with  the 
weakness  of  argument  used  by  scientific  men  presump¬ 
tively  represented  by  Sir  David  Brewster.  We  deny 
the  right  of  any  metaphysical  philosopher  to  use  scientific 
property  (as  the  letters  are)  as  an  advertisement  for  his 
own  vague  ideas,  which  would  be  otherwise  ignored  by 
science. 


“ Elements  ofi  Chemistry ,  Theoretical  and  Practical. 
Part  II.,  Inorganic  Chemistry .”  By  William  Allen 
Miller,  M.D.,  LL.D.,  V.P.R.S.  London  :  Longmans, 
Green,  Reader,  and  Dyer,  1868. 

This  fourth  edition  of  Dr.  Miller’s  classical  elements 
cannot  fail  to  increase  its  reputation  for  accuracy  and  for 
keeping  up  with  the  latest  progress  of  science.  We  shall 
notice  a  few  points  as  in  duty  bound ;  but  must  in  the 
first  place  emphatically  record  the  verdidt  that  the  work, 
as  it  always  has  been  from  its  first  appearance,  is  un¬ 
rivalled  for  the  amount  of  information  contained  in, 
comparatively  speaking,  a  small  space,  without  serious 
loss  from  condensation  of  its  matter.  Among  English 
chemical  classics,  it  is  second  only  to  Watts’s  “  Dictionary,” 


Cohesion  Figures. 


{ 
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\Vhich  is  too  vast  a  work  for  one  author,  and  cannot 
fairly  be  compared  with  the.  “Elements”  in  this 
respedt. 

The  plan  of  the  book  has  been  unaltered,  and  we  hope 
it  may  never  be  so  to  any  great  extent,  but  a  few  matters  we 
think  might  take  their  place  more  easily,  by  transference 
from  the  third  to  the  second  part. 

Among  minor  matters,  we  scarcely  understand  why  the 
expression  “cupreous”  (oxide,  chloride,  &c.),  should  be 
preferred  to  cuprous  ;  we  have  sulphurous  in  chemistry, 
the  expression  sulphureous  being,  we  believe,  limited  to 
“  Paradise  Lost,”  and  old  books  generally. 

The  greatest  pains  to  secure  an  inclusion  of  the  latest 
matter  is  shown  throughout  the  book,  notably  in  two 
respedts.  The  researches  of  Roscoe  on  Vanadium  are  ac¬ 
curately  set  forth,  and  compared  with  those  of  Berzelius, 
a  very  interesting  summary  is  the  result,  and  we  would 
call  our  readers’  attention  to  the  matter.  In  Dr. 
Miller’s  list  of  elements,  Roscoe’s  equivalent  number 
is  preferred  to  that  of  Berzelius,  but  the  theoretical  plan 
claimed  by  Dr.  Roscoe  is  not  allowed  ;  Vanadium 
is  not  only  not  placed  in  the  nitrogen  family, 
but  it  is  excluded  even  from  the  elements  called  triads. 
Its  claim  to  this  position  is  surely  as  strong  as  that  of 
chromium  or  manganese  to  the  hexad,  or  of  iron  to  the 
tetrad  group. 

Another  most  interesting  paper  is  also  given  to  us  in  a 
concentrated  form,  relating  to  chemical  change  in 
solution — we  allude  to  the  papers  of  Messrs.  Harcourt 
and  Esson — which  from  their  philosophic  accuracy  of 
detail  well  merit  a  careful  study. 

It  may  be  observed,  in  passing,  that  Dr.  Miller  generally 
gives  references  to  the  original  sources  from  whence  he 
obtains  the  information  he  gives  us  ;  this  is  a  valuable 
feature  of  the  work,  and  the  future  value  will  be  still 
further  increased  by  an  extension  of  this  principle  of  giving 
references  to  the  sources  where  full  information  may  be 
obtained.  It  is  true  that  all  these  may  be  found  in  Watts’s 
“  Dictionary,”  but  they  would  also  be  useful  here  for  the 
student,  who  has  not  always  ready  access  to  that  work  ; 
we  urge  this  chiefly  on  behalf  of  such  students. 

We  hope  that  a  too  rigid  method  of  adhering  to  the 
plan  of  arrangement  of  the  three  volumes  will  not  limit 
the  usefulness  of  each  separate  volume  ;  a  little  repetition 
of  matter  is  often  necessary,  and  no  one  is  more  qualified 
than  Dr.  Miller  to  give  us  the  characteristic  speCtroscopic 
tests  of  metals,  &c.,  which  may  fairly  be  placed  side  by  side 
with  specific  gravity  and  conducting  power  in  the 
physical  history  of  each  element  or  compound. 

One  of  our  favourite  sections  in  the  second  part  we  are 
pleased  to  find  added  to,  and  made  more  interesting — we 
allude  to  the  seCtion  treating  of  the  equivalent  weights  of 
the  elements  as  given  by  different  authors,  and  their 
different  processes.  The  use  of  the  new  expression  in  the 
present  edition  of  non-metals  as  opposed  to  metals,  gives, 
we  hope,  the  death-blow  to  that  word  of  exotic  growth 
“  metalloids.” 

In  conclusion,  we  congratulate  Dr.  Miller  upon  his 
success  in  improving  the  work  that  has  always  been  one 
of  the  chemists'  best  and  most  intimate  friends. 


CORRESPONDENCE. 


PERIDOTE  METEORS. 


To  the  Editor  of  the  Chemical  Neivs. 

Sir, — I  am  surprised  to  see  that  Dr.  Phipson,  who  has 
lately  published  such  an  interesting  work  on  meteorites, 
considers  the  stone  of  Chassigny  as  a  solitary  exception  ; 
as  I  have  already  said,  in  my  letter  published  in  No.  468 
of  your  valuable  journal,  other  meteorites,  such  as  those 
of  Luotalaks,  Finland  (December  13,  1823),  of  Braly- 
stock,  Poland  (October  5  or  8,  1827),  and  of  Massing, 


Bavaria  (December  13,  1803),  offer  a  composition  perfectly 
analogous. 

It  will  suffice,  I  think,  to  justify  my  assertion,  to  recall, 
for  example,  the  results  obtained  by  Berzelius  (Poggen- 
dorff’s  Annalen,  vol.  xxxiii.,  p.  go)  in  analysing  the  stone 
of  Luotalaks,  and  to  compare  them  with  those  of  the 
well-conduCted  experiments  made  by  Mr.  Damour  on  the 
stone  of  Chassigny. 

The  stone  of  Luotalaks  contains  93-63  per  cent  of 
matter  attackable  by  acids,  and  offering  the  same  com¬ 
position  as  the  analogous  substance  which  forms  the  96-23 
hundredths  of  the  stone  of  Chassigny.  In  the  following 
table  the  first  column  contains  the  numbers  relating  to 
the  peridote  of  Luotalaks,  and  the  second  those  which 
relate  to  the  peridote  of  Chassigny  : — 


Peridote,  forming 

Peridote,  forming 

93-63  per  cent  of 

96-23  per  cent  of 

the  stone  of 

the  stone  of 

Luotalaks. 

Chassigny. 

Silica . 

37-4HI 

•  •  3fi'83 

Magnesia . 

32-9220 

••  33'i5 

Protoxide  of  iron  . . 

28-6100 

•  •  27-93 

Protoxide  of  manganese 

0-7930 

°'55 

Alumina . 

0-2640 

0-55 

Sesquioxide  of  chromium 

0-2640 

. .  0-85 

Potash  . 

trace 

0-69 

Soda . 

trace 

o-6g 

ioo-oo 

ioo-oo 

The  stones  of  Bralystock  and  of  Massing  give  analo 

gous  results.  Consequently  Dr.  Phipson  has  no  authority 
for  saying  that  “  no  other  meteoric  stone  hitherto  (Nov., 
1868)  analysed  has  shown  so  much  peridote  as  these  two  ” 
(Chassigny  and  Ornans). — I  am,  &c., 

Stanislas  Meunier, 
Aide  Naturaliste  au  Museum. 


33,  Rue  de  Vaugirard,  Paris. 


COPIESION  FIGURES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Your  last  issue  contains  a  letter  from  Mr.  J. 
Emerson  Reynolds,  on  cohesion  figures.  In  it  is  stated 
that  he  was  enabled  to  exhibit  these  on  the  ceiling,  by 
means  of  the  oxyhydrogen  lamp,  to  the  members  of  the 
Dublin  Society  on  the  16th  inst.  If  I  have  not  been 
wrongly  informed,  Dr.  Strethill  Wright  did  the  same 
(but  on  a  large  screen)  upwards  of  three  years  ago,  at  a 
meeting  of  the  Royal  Scottish  Society  of  Arts  held  in 
Edinburgh.  I  was  not  present  at  Dr.  Wright’s  ledture, 
but  I  was  informed  by  several  scientific  friends  of  his 
having  very  successfully  done  so. 

In  my  private  communication  to  you  on  the  20th  inst., 
I  stated  that  I  had  been  able  to  fix  the  beautiful  patterns 
produced  by  different  oils  when  placed  on  water  in  colours 
on  paper.  I  have  been  successful  in  transferring  to 
simple  paper  the  many  forms  of  crochet-like  patterns 
assumed  by  various  oils,  and  of  imbuing  the  paper  with  any 
colour,  such  as  scarlet,  black,  &c.  Those  I  enclosed  to 
you  were  scarlet  patterns  of  rape  oil,  fixed  at  different 
periods  of  time  within  the  sixty  seconds.  Our  process  is 
one  of  great  simplicity  and  beauty,  and  as  many  as  a 
dozen  copies  may  be  taken  off,  at  intervals  within  the 
minute,  by  employing  that  number  of  large  glass  basins 
filled  with  water.  I  fancy  they  might  readily  be  photo¬ 
graphed  while  being  developed,  but  that  department  I 
have  not  gone  into.  Mr.  Reynolds  deserves  credit  for 
bringing  this  beautiful  mode  of  ascertaining  the  relative 
purity  of  oils  (though  it  is  only  an  excellent  conjunctive 
test)  before  his  meeting  in  Dublin.  Some  little  time  will 
elapse  before  I  complete  my  experiments,  as  I  intend  to 
place  the  slips  of  paper  containing  the  coloured  patterns 
on  the  pages  of  books,  so  that  they  may  be  retained  for 
reference  by  chemists,  oil  refiners,  &c.  It  is  well  known 
that  Tomlinson  was  the  first  to  bring  into  public  notice 


Chemical  News,  ) 

Dec.  4,  1868.  f 

the  cohesion  figures  of  oils  on  water;  and  all  I  claim  is 
the  fixing  of  these  figures  in  colours  on  paper.  In  the 
meantime,  should  any  chemist  desire  the  paper  patterns, 
or  the  figures  of  particular  oils,  I  shall  be  most  happy  to 
forward  them,  though  they  will  necessarily  be  in  an  un¬ 
finished  condition. — I  am,  &c., 

R.  Carter  Moffat,  Ph.D. 

Laboratory,  Mechanics’  Institution,  Glasgow. 

Nov.  29th,  1868. 


MISCELLANEOUS. 

The  Royal  Society. — At  the  annual  meeting  of  the 
Fellows  of  this  Society  on  Monday  last  (St.  Andrew’s 
day),  the  gold  medals  of  the  Society  were  awarded  as 
follows  : — The  Copley  to  Sir  Charles  Wheatstone,  D.C.L., 
Oxon.,  Professor  of  Experimental  Philosophy,  King’s 
College,  London  ;  the  Romford  medal  to  Dr.  Balfour 
Steward,  M.A.,  Superintendent  of  the  Kew  Observatory  of 
the  British  Association.  Of  the  two  Royal  medals,  one 
was  awarded  to  the  Rev.  Dr.  Salmon,  Regius  Professor  of 
Divinity  in  the  University,  Dublin  ;  and  the  other  to  Mr. 
Alfred  Russell  Wallace,  well  known  by  his  researches 
in  the  zoology  of  the  Eastern  Archipelago.  At 
the  same  meeting,  the  following  officers  and  council 
were  eleded  for  the  ensuing  year  : — President ,  Lieut. - 
General  Edward  Sabine,  R.A.,  D.C.L.,  LL.D.  Treasurer , 
William  Allen  Miller,  M.D.,  LL.D.  Secretaries ,  William 
Sharpey,  M.D.,  LL.D.,  George  Gabriel  Stokes,  Esq., 
M.A.  D.C.L.,  LL.D.  Foreign  Secretary,  Professor 
William  Hallows  Miller,  M.A.,  LL.D.  Other  Members 
of  the  Council,  Frederick  Augustus  Abel,  Esq.,  Sir 
Benjamin  Collins  Brodie,  Bart.,  M.A.,  William  Benjamin 
Carpenter,  M.D.,  J.  Lockhart  Clarke,  Esq.,  Frederick 
Currey,  Esq.,  M.A.,  Warren  De  La  Rue,  Esq.,  Ph.D., 
Sir  William  Fergusson,  Bart.,  William  Henry  Flower, 
Esq.,  Captain  Douglas  Galton,  C.B.,  John  Peter  Gassiot, 
Esq.,  John  Hawkshaw,  Esq.,  John  Marshall,  Esq., 
Joseph  Prestwich,  Esq.,  George  Henry  Richards,  Capt. 
R.N.,  Archibald  Smith,  Esq.,  M.A.,  Lieut. -Colonel 
Alexander  Strange. 

Royal  Institution  of  Great  Britain.— Friday  Evening 
Arrangements. — Jan.  15th.  Professor  Tyndall,  F.R.S., 
M.R.I.,  “  On  Chemical  Rays  and  Molecules.”  Jan.  22nd. 
Professor  Alexander  Herschel,  “  On  the  last  Eclipse  of 
the  Sun.”  Jan.  29th.  John  Ruskin,  Esq.,  “  On  the  Flam¬ 
boyant  Architecture  of  the  Valley  of  the  Somme.” 
Feb.  5th.  James  Fergusson,  Esq.,  F.R.S.,  “Tree  and 
Serpent  Worship,  as  exemplified  by  recently-discovered 
Indian  Monuments.”  Feb.  12th.  Colonel  W.  F.  Drum¬ 
mond  Jervois,  “  On  the  Coast  Defences  of  England.” 
Feb.  19th.  C.  Greville  Williams,  Esq.,  F.R.S.,  “  On  the 
Female  Poisoners  of  the  Sixteenth  and  Seventeenth 
Centuries.”  Feb  26th.  John  H.  Bridges,  M.A.,  B.M., 
late  Fellow  of  Oriel  College,  Oxford,  “  On  the  Influence 
of  Civilisation  upon  Public  Health.”  March  5th. 
William  Huggins,  Esq.,  F.R.S.,  “On  the  Latest  Dis¬ 
coveries  in  Astronomy  made  with  the  Spectrum.”  March 
12th.  Professor  Abel,  F.R.S.,  “  On  some  Applications  of 
Electricity  to  Naval  and  Military  Purposes.”  March  igth. 
Dr.  Crum  Brown,  “  On  Chemical  Constitution  and  its 
Relation  to  Physical  and  Physiological  Properties.” 

A  Newly-Discovered  Property  of  Gun-Cotton. — It 
has  been  found  that  the  explosive  force  of  gun-cotton  may, 
like  that  of  nitro-glycerine,  be  developed  by  the  exposure 
of  the  substance  to  the  sudden  concussion  produced  by  a 
detonation  ;  and  that  if  exploded  by  that  agency,  the  sud¬ 
denness  and  consequent  violence  of  its  adion  greatly  ex¬ 
ceed  that  of  its  explosion  by  means  of  a  highly  heated 
body  or  flame.  This  is  a  most  important  discovery,  and 
one  which  invests  gun-cotton  with  totally  new  and  valu¬ 
able  characteristics  ;  for  it  follows,  as  recent  experiments 
have  fully  demonstrated,  that  gun-cotton,  even  when  freely 
exposed  to  air,  be  made  to  .explode  with  destructive 
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violence,  apparently  not  inferior  to  that  of  nitro-glycerine,, 
simply  by  employing  for  its  explosion  a  fuse  to  which  is> 
attached  a  small  detonating  charge.  Some  remarkable 
results  have  been  already  obtained  with  this  new  mode  of 
exploding  gun-cotton.  Large  blocks  of  granite  and  other 
very  hard  rock,  and  iron  plates  of  some  thickness,  have 
been  shattered  by  exploding  small  charges  of  gun-cotton, 
which  simply  rested  upon  their  upper  surfaces — an  effed 
which  will  be  sufficiently  surprising  to  those  who  have 
hitherto  believed,  as  every  one  has  believed,  that  uncon¬ 
fined  gun-cotton  was  scarcely  to  be  considered  as  explosive 
at  all,  that  it  puffed  harmlessly  away  into  the  air,  not 
exerting  sufficient  force  upon  the  body  on  which  it  might 
be  resting  to  depress  a  nicely  balanced  pair  of  scales,  sup¬ 
posing  the  charge  to  be  fired  upon  one  plate  of  the  scale. 
Further,  long  charges  or  trains  of  gun-cotton,  simply 
placed  upon  the  ground  against  stockades  of  great  strength, 
and  wholly  unconfined,  have  been  exploded  by  means  of 
detonating  fuzes  placed  in  the  centre  or  at  one  end  of  the 
train,  and  produced  uniformly  destructive  effeds  through¬ 
out  their  entire  length,  the  results  corresponding  to  those 
produced  by  eight  or  ten  times  the  amount  of  gunpowder 
when  applied  under  the  most  favourable  conditions. 
Mining  and  quarrying  operations  with  gun-cotton  applied 
in  the  new  manner  have  furnished  results  quite  equal  to 
those  obtained  with  nitro-glycerine,  and  have  proved  con¬ 
clusively  that  if  gun-cotton  is  exploded  by  detonation  it  is 
unnecessary  to  confine  the  charge  in  the  blast-hole  by  the 
process  of  hard-tamping,  as  the  explosion  of  the  entire 
charge  takes  place  too  suddenly  for  its  effedts  to  be  ap¬ 
preciably  diminished  by  the  line  of  escape  presented  by  the 
blast-hole.  Thus  the  most  dangerous  of  all  operations 
connected  with  mining  may  be  dispensed  with  when  gun¬ 
cotton  fired  by  the  new  system  is  employed.  It  will 
readily  be  observed  that  this  discovery,  which  we  believe 
is  due  to  Mr.  Brown,  of  the  War  Office  Chemical  Establish¬ 
ment,  is  likely  to  be  attended  with  the  most  important 
results.  Not  merely  is  the  strength  of  gun-cotton  ex¬ 
ploded  in  this  way  much  greater  than  that  of  the  same 
substance  fired  by  simple  ignition,  but  it  now  operates 
under  conditions  which  were  sufficient  under  the  old 
system  pradtically  to  deprive  gun-cotton  of  its  power.  It 
has  been  said,  and  said  justly,  that  if  you  want  gun-cotton 
to  exert  itself  you  must  coax  it  into  the  belief  that  it  has 
a  great  deal  to  do.  You  must  give  it  bonds  to  break  and 
physical  obstacles  to  overcome,  with  no  outlet  or  possi¬ 
bility  of  escape.  But  now  gun-cotton  will  exert  itself,  and 
put  forth  more  than  what  was  believed  to  be  its  full 
strength,  whether  it  see  any  work  to  do  or  not.  It  will 
behave  as  less  coy  explosives  have  behaved  before  it — ■ 
always  with  this  difference,  that  it  is  half-a-dozen  times 
as  powerful  as  any  of  its  rivals,  with  the  exception  of 
nitro-glycerine,  to  which  in  mere  power  even  it  is  not  in¬ 
ferior.  This  discovery,  therefore,  can  hardly  fail  to  give 
a  considerable  impetus  to  gun-cotton,  and  to  lead  to  its 
universal  adoption  for  mining  purposes,  as  soon  as  its  new 
properties  become  generally  known.  In  connection  with 
possible  military  applications  the  discovery  is  invaluable. 
There  can  no  longer  be  any  doubt  what  agent  should  be 
employed  for  the  breaching  of  stockades  and  the  like;  and 
the  absence  of  all  necessity  for  the  use  of  strong  confining 
envelopes  will  have  an  important  bearing  on  the  employ¬ 
ment  of  gun-cotton  for  torpedos  and  all  submarine  explo¬ 
sive  operations,  besides  greatly  simplifying  mining  and 
breaching  operations  in  the  field.  We  have,  in  fad,  dis¬ 
covered  several  new  advantages  to  add  to  those  which 
already  had  sufficed  to  recommend  gun-cotton  as  an  ex¬ 
plosive  agent  in  preference  to  all  others.  The  conditions 
that  are  fulfilled  by  a  detonating  fuse  in  determining  the 
violent  explosion  of  gun-cotton,  under  circumstances 
which  hitherto  have  been  altogether  unfavourable  to  such 
a  result,  have  been  made  the  subject  of  investigation  by 
Mr.  Abel,  and  we  hope  at  some  future  time  to  notice  the 
conclusions  at  which  he  has  arrived,  as  they  appear  to 
have  a  very  important  general  bearing  upon  the  conditions 
which  regulate  the  development  of  explosive  force,  not 
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Patents. — Notes 


merely  from  gun-cotton  and  nitro-glycerine,  but  from  ex¬ 
plosive  compounds  and  mixtures  generally.  Meanwhile, 
it  is  satisfactory  to  be  able  to  record  what  has  been  done, 
and  to  add  that  the  subject  is  now  occupying  much  atten¬ 
tion  at  Woolwich  and  Chatham,  under  the  intelligent 
direction  of  the  department  to  which  the  discovery  is  due. 
— Pall-Mall  Gazette. 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

2362.  E.  S.  T.  Steane,  Barking,  Essex,  “Improvements  in  the  manu¬ 
facture  of  soap.” — Petition  recorded  J  uly  28,  1868. 

3098.  H.  Deacon,  Appleton,  Lancashire.  “  Improvements  in  the 
manufacture  of  sulphuric  acid.” — October  9,  1868. 

3313.  J.  Heaton,  Langley  Mills,  Derbyshire,  “  Improvements  in  the 
production  of  iron  and  steel.” 

3315.  R.  Oxland,  Compton  Gifford,  Plymouth,  Devonshire,  “  Im¬ 
provements  in  the  treatment  of  ores  and  minerals  for  the  extraction 
of  tin.” — October  29,  1868. 

3323.  R.  Irvine,  Leith,  N.B.,  “  Improvements  in  the  production  of 
alcoholic  liquors.” — October  30,  1868. 

3341.  S.  Schuman,  Glasgow,  N.B.,  “  Improvements  in  treating  and 
utilising  fcecal  matters,  and  in  the  apparatus  employed  therefor.”— 
November  3,  1868. 

3356.  T.  Robinson,  Widnes,  Lancashire,  “  Improvements  in  the 
manufacture  of  iron  and  steel.” — November  5,  1868. 

3376.  H.  Baker,  Wigan,  Lancashire,  “  Certain  improvements  in 
furnaces  and  fire-bars.” — November  6,  1868. 

3405.  T.  Rose,  Oxton,  Cheshire,  and  R.  E.  Gibson,  New  Brighton, 
Cheshire,  “  Improvements  in  utilising  a  certain  waste  material  ob¬ 
tained  in  treating  cotton  seed,  and  in  machinery  employed  therein.” 

3408.  G.  Clark,  Northumberland  Street,  Strand,  “  Improvements 
in  the  treatment,  manufacture,  and  use  of  explosive  compounds.” 

3419.  H.  Bessemer,  Cannon  Street,  London,  “  Improvements  in 
the  manufacture  of  cast-steel  and  homogeneous  malleable  iron,  and  in 
the  fusion  or  melting  of  different  kinds  or  qualities  of  iron  and  steel 
and  their  alloys,  and  also  in  the  construction  and  mode  of  working  the 
furnaces  and  apparatus  employed  for  that  purpose.”— November  10, 
1868. 

3431.  C.  J.  Chaplin,  Bucklersbury,  London,  “  An  improved  com¬ 
position  for  cattle  food.” — A  communication  from  E.  Chaplin  and  E. 
Payne,  Montreal,  Canada.— November  12,  1868. 

3459.  J.  B.  Green,  Bury,  Lancashire,  “  Improvements  in  size  used 
in  preparing  yarn  or  warps  to  be  woven.” 

3471.  H.  Aitken,  Falkirk,  N.B.,  “Improvements  in  treating  iron 
ores  or  iron  stones.” — November  14,  1868. 

34S4.  A.  McNiel,  Tiverton,  Devonshire,  and  W.  Wheaton,  Exeter, 
Devonshire,  “  An  improved  process  for  the  manufacture  of  salts  of 
ammonia  from  ammoniacal  gas  liquor.” — November  16,  1868. 

INVENTION  PROTECTED  BY  THE  DEPOSIT  OF  A 
COMPLETE  SPECIFICATION. 

3511.  H.  D.  Hoskold,  Cinderford,  Gloucestershire,  G.  P.  Wheeler, 
Abinghall,  Gloucestershire,  “Improvements  in  the  manufacture  of 
artificial  fuel." — Petition  recorded  November  19,  1868. 

NOTICES  TO  PROCEED. 

2810.  H.  B.  Woodcock,  Low  Moor,  Yorkshire,  “  A  new  manufacture 
of  metal  .for  axles,  rails,  tyres,  and  other  purposes.” 

2811.  C.  Turner,  Preston,  Lancashire,  “  Certain  improvements  in 
furnaces.” — September  12,1868. 

3050.  J.  G.  Willans,  St.  Stephen’s  Crescent,  Middlesex,  “  Improve¬ 
ments  in  the  manufacture  of  iron  and  steel.” — October  6,  1868. 

3086.  J.  Dewar,  M.D.,  Kirkcaldy,  Fifeshire,  N.B.,  “  Improvements 
in  preparing  food  from  the  entrails  of  animals.” 

3087.  J.  Dewar,  M.D.,  Kirkcaldy,  Fifeshire,  N.B.,  “  Improvements 
in  making  and  preserving  manure,  and  in  deodorising  offensive  sub¬ 
stances.” — October  8,  1868. 

2115.  D.  Hall,  Winsford,  Cheshire,  “  Improvements  in  the  construc¬ 
tion  of  furnaces,  and  in  apparatus  for  supplying  them  with  fuel.” — 
Petition  recorded  July  2, 1868. 

2137.  E.  H.  Newby,  King  William  Street,  London,  “Improve¬ 
ments  in  reducing  aluminium  from  its  ores  or  earths,  and  in  producing 
alloys  therefrom.” — A  communication  from  A.  L.  Fleury,  Boston, 
Mass.,  U.S.A.— July  4, 1868. 

2175.  T.  J.  Mayall,  Budge  Row,  London,  "  Improvements  in  the 
treatment  of  india  rubber,  guttapercha,  or  compounds  thereof,  and  in 
the  manufacture  of  type  and  other  articles  therefrom,  for  printing  and 
other  uses.” 

2177.  J.  Harris,  Harefield  Iron  Works,  Middlesex,  and  V.  Pendred, 
Milton  Road,  Dulwich,  Surrey,  “  Improvements  in  the  manufacture 
of  wrought-iron  and  steel.” — July  9,  1868. 

2207.  A.  Munro,  Arbroath,  Forfarshire,  N.B.,  and  W.  B.  Adamson, 
Glasgow,  N.B.,  “Improvements  in  the  manufacture  of  iron  and  other 
metallic  substances.” — July  13,  1868. 

2265.  J.  Thomas,  Newcastle-upon-Tyne,  “  Improvements  in  fur¬ 
naces  for  smelting  and  melting.” — July  18,  1868. 

2278.  L.  Rose,  Leith,  “  An  improved  aerated  liquid  or  artificial 
champagne.”— July  20,  1868. 


and  Queries. 


2334.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex,  “  Improve¬ 
ments  in  the  manufacture  of  cast-  and  wrought-iron  and  steel,  and  in 
the  furnaces  employed  therefor.”— A  communication  from  A.  Ponsard, 
and  F.  E.  Boyenval,  Paris,  France. — July  24,  1868. 

2351.  J.  Higgin,  Manchester,  “  Improvements  in  making  aniline 
black,  and  in  applying  it  to  textile  fabrics  and  yarns.” — -July  27,  1868. 

2492.  F.  Le  Roy,  Commercial  Road,  Middlesex,  “  An  improved  non¬ 
conducting  composition  for  preventing  the  radiation  or  transmission 
of  heat  or  cold,  and  an  improved  method  of  applying  the  same.” — • 
August'io,  1868. 

2542.  W.  Shaen,  Bedford  Row,  Holborn,  Middlesex,  “  Improve¬ 
ments  in  the  manufacture  of  explosive  compounds.” — A  communica¬ 
tion  from  J.  F.  E.  Schultze,  Potsdam,  Prussia. — August  14,  1868. 

3036.  R.  Heilmann  and  P.  Hart,  Manchester,  “  An  improved 
method  of  utilising  the  fumes  or  vapours  evolved  during  certain 
chemical  operations.” — October  5,  1868. 

3313.  J.  Heaton,  Langley  Mills,  Derbyshire,  “Improvements  in 
the  production  of  iron  and  steel.” — October  29, 1868. 


NOTES  AND  QUERIES. 


Determination  of  Acetic  Acid  in  Commercial  Acetate  of 
Lime. — “  V.C.  ”  has  called  my  attention  to  Fr'esenius’s  method  with 
phosphoric  acid.  I  should  like  to  ask  him  whether  he  has  tried  it  with 
the  impure  commercial  acetate,  brown  or  grey,  and,  if  so,  what  effect 
the  phosphoric  acid  has  on  the  tarry  compounds  ?  I  fear  it  would 
produce  acid  substances,  which  would  vitiate  the  results.— G.  N. 

Drying  Oils. — Your  correspondent,  “Waterproof,”  seems  to  be 
under  the  impression  that  the  so-called  drying  oils  become  only  really 
drying  oils  after  having  been  submitted  to  heat,  or  to  some  such  treat¬ 
ment  as  he  speaks  of,  both  of  which,  however,  if  well  executed  and 
continued  for  a  sufficiently  long  time,  will  have  the  desired  effedt. 
The  oils  of  linseed,  poppy  seed,  walnuts,  hemp  seed,  and  a  few  others, 
are  drying  oils — that  is  to  say,  become  very  easily  oxidised,  and  during 
this  process  of  oxidation  give  rise  to  the  formation  of  a  caoutchouc-like 
substance  ;  that  substance  is  the  protecting  coating  which  is  produced 
by  the  application  of  oil  paints,  and  is  akin  to  caoutchouc,  and  also 
impervious  to  water.  Your  correspondent  does  not  wish  to  have 
heat  applied  to  the  oil  he  desires  to  use,  and  wishes  it  to  be  dry  in 
twenty-four  hours  ;  good  genuine,  and  especially  old  linseed  oil,  will 
be  so  itself  without  heating,  provided  the  material  or  fabric  to  which 
it  is  applied  be  placed  in  locality  where  a  dry  and  warm  current  of  air 
is  kept  up,  and  provided  the  layer  of  oil  be  not  too  thick.  If  “  Water¬ 
proof  ”  would  be  kind  enough  to  precisely  state  what  for,  and  how  he 
wants  to  use  the  oil,  I  could  readily  give  him  every  aid,  which  I  will 
do  with  great  pleasure;  let  him  recolledt,  however,  that  all  the  drying 
oils  are  in  reality  so,  even  immediately  after  having  been  obtained  from 
the  seeds  ;  but  for  reasons  which  it  would  be  too  lengthy  to  enter  into 
now,  the  older  the  linseed  (raw)  oil  the  better. — Dr.  Aoriani. 


MEETINGS  FOR  THE  WEEK. 


Monday. — Medical,  8. 

-  London  Institution,  6.  Mr.  Rodwell  on  “  Heat  Treated  as 

a  Science  of  Kinetics.” 

-  Royal  Institution  2.  General  Monthly  Meeting. 

Tuesday. — Photographic,  8. 

Wednesday. — Society  of  Arts,  8.  “  On  the  Theory  of  Boiling,  in 

connection  with  some  Processes  in  the  Useful  Arts,” 
by  Charles  Tomlinson,  F.R.S.,  &c. 

-  Geological,  8.  “  Notes  of  a  Geological  Reconnaissance  in 

Arabia  Petrea,”  by  H.  Bauerman,  Esq  ,  F.G.S.  “  On 
the  Occurrence  of  Sulphate  of  Strontia  (Celestine)  in 
the  Tertiary  Rocks  of  Egypt,”  by  H.  Bauerman,  Esq., 
F.G.S.  “On  the  Basalt  Dykes  of  the  Mainland  of 
India,  &c.”  by  G.  T.  Clark,  Esq.,  F.G.S.  “  On  the 
Existence  during  the  Quaternary  Period  of  a  Glacier 
of  the  Second  Order,  occupying  the  ‘  cirque  ’  of  the 
valley  of  Palheres  in  the  western  part  of  the  granitic 
‘masaif’  of  the  Lozere,”  by  Dr.  C.  Martins,  Eorp, 
Corr.  G.S, 

-  Microscopical,  8. 

Thursday.— Royal,  8£. 

-  Royal  Society  Club,  6. 

Friday. — Astronomical,  8. 


TO  CORRESPONDENTS. 


Yellow  Okidc  of  Antimony. — We  hear  that  about  30  tons  of  this 
article,  which  is  seldom  met  with  in  quantity  in  the  London  market, 
has  been  shipped  from  Australia,  and  is  expected  to  arrive  about  the 
end  of  the  month. 

W.  H.  Walcnn.—' The  subjedt  is  under  consideration,  and  our 
correspondent  will  probably  hear  further  from  us  respecting  it. 

Communications  have  been  received  from  J.  Thompson;  G.  W. 
Eccles  (with  enclosure);  London  and  General  Water  Purifying 
Company;  R.  R.  Tatlock;  Bollmann  Condy,  and  Co.  (with  en¬ 
closure);  P.  Squire;  H.  Rastrick  ;  J.  O.  N.  Rutter  (with  enclosure) ; 
Dr.  Otto  Richter;  J.  Mayer  (with  enclosure);  Mottershead  and  Co  ; 
C.  K.  Jewett,  Gottingen;  W.  Hobbs;  Dr.  Angus  Smith,  F.R.S, ;  F. 
B.  Baker;  J.  Bowing;  Dr.  R.  C.  Moffat;  W.  Sykes;  S.  S.  Smith 
.  (with  enclosure) ;  R.  Broadhurst ;  and  F.  W.  Griffin. 
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ON  THE 

COMPOSITION  AND  METALLURGY 

OF  SOME 

NORWEGIAN  TITANIFEROUS  IRON  ORES. 

By  DAVID  FORBES,  F.R.S.,  &c. 

Considerable  attention  has  of  late  been  diredted  to  the 
utilisation  of  the  titaniferous  iron  ores,  which  are  found 
abundantly  in  New  Zealand,  Canada,  Scandinavia,  and 
other  countries,  under  the  supposition,  entertained  by  many 
engaged  in  the^manufadture  of  iron,  that  these  ores  yield, 
on  smelting,  an  iron  or  steel  alloyed  with  titanium  and 
of  very  superior  quality. 

In  the  numerous  articles  and  discussions  which  have 
appeared  in  English  journals  upon  this  topic  the  subject 
has  been  treated  as  one  of  entire  novelty,  and  various 
patents  have  also  been  taken  out,  evidently  under  the  im¬ 
pression  that  such  ores  had  never  previously  been  utilised, 
and  that  their  treatment,  as  well  as  the  nature  of  their 
products,  had  been  previously  quite  unknown  to  metallur¬ 
gists. 

So  far,  however,  from  this  being  in  reality  the  case,  it 
is  well  known  that  the  titanifero-us  magnetites  of  Sweden, 
Finland,  and  Norway,  have,  from  very  old  periods,  been 
mined  and  smelted  on  the  large  scale  in  the  charcoal 
blast  furnaces  of  those  countries,  where  their  metallurgic  , 
treatment  and  value  are  thoroughly  understood  and 
appreciated  ;  and  several  Scandinavian  iron-masters  have 
expressed  to  me  their  surprise  at  the  want  of  information 
possessed  by  English  metallurgists  in  general  upon  this 
subjedt. 

My  own  experience  in  the  smelting  of  titaniferous  iron  ores 
dates  from  as  far  back  as  1847,  when  I  adted  as  consulent  to 
some  small  charcoal  iron  works  in  the  south  of  Norway, 
where  such  ores  were  smelted  in  quantity.  From  my  notes 
and  analyses  I  have  extradted  the  following  remarks,  which 
may  be  regarded  as  a  continuation  of  a  short  paper  “  On 
the  Composition  and  Metallurgy  of  some  Norwegian 
Iron  Ores,”  which  appeared  in  No.  416  of  this  journal 
(Nov.  22,  1867),  and  which  may  not  be  without  interest  to 
metallurgists. 

Titaniferous  Magnetite  ( Cristine  Mine,  Krageroe). — ■ 
This  ore  occurs  as  a  lode,  or  more  properly,  metalliferous 
zone,  imbedded  in  the  metamorphic  schists  in  the  small 
islands,  or  rather  rocks,  called  Dybsunds  Holmene,  in  the 
Krageroe  fjord,  in  Southern  Norway.  The  ore  in  this 
zone  is  about  6  feet  wide,  but  generally  occurs  in 
lenticular  masses,  having  a  general  strike  of  N.N.W., 
with  a  dip  of  8o°  westerly;  The  metallic  deposit  is  cut 
across  by  a  posterior  granite  dyke,  which,  however, 
does  not  materially  disturb  its  course.  The  ore  itself 
is  titaniferous  magnetite  ;  it  is  attradled  by  the  magnet, 
but  not  very  strongly  so,  and  is  intermixed  with  particles 
of  colourless  quartz  and  green-black  hornblende,  whilst  it 
is  occasionally  seen  to  contain  minute  spangles  of  mag¬ 
netic  pyrites.  Its  colour  is  brilliant  black,  and  it  retains 
this  colour  and  lustre  even  after  long  exposure  to  the  air 
and  moisture. 

The  analysis  of  this  ore  was  conducted  as  follows  : — 
A  weighed  amount  of  the  ore  was  fused  in  a  gold  crucible 
with  eight  times  its  weight  of  bisulphate  of  soda,  until 
all  soluble  matter  had  been  taken  up.  The  fused  mass 
was  treated  with  cold  water  until  nothing  remained  but 
some  pure  white  silica,  which  was  filtered  off,  washed, 
and  determined  ;  to  the  solution,  much  diluted  with  water, 
a  few  drops  of  nitric  acid  was  added  (in  order  to  prevent 


the  titanic  acid  carrying  down  sesquioxide  of  iron  along 
with  it),  and  the  whole  boiled  for  a  considerable  period. 
The  titanic  acid  thus  precipitated  was  determined  after 
ignition,  when  it  possessed  a  light  yellow  colour.  The 
alumina,  oxide  of  iron,  lime,  and  magnesia  in  the  filtrate 
were  now  separated  as  usual,  and  the  determination  of 
the  iron  checked  by  the  volumetric  process  (by  bichromate 
of  potash)  upon  a  separate  portion  of  the  ore  dissolved  in 
nitro-hydrochloric  acid,  and  also  used  for  determining  the 
amount  of  sulphur  present.  Phosphorus  was  sought  for, 
but  not  discovered,  although  both  Abel’s  and  Spiller’s 
methods  (Chemical  News,  vol.  vi.,  p.  133,  and  vol.  xiii., 
p.  170),  as  well  as  the  molybdate  process,  were  employed. 
The  following  percentage  results  were  obtained  : — 


Iron  . 42*04 

Oxygen  (as  loss) .  16*03 

Protoxide  of  manganese  ..  ..  0*14 

Alumina..  ..  2*61 

Lime  .  2*11 

Magnesia  .  i*88 

Silica  . 19*90 

Titanic  acid .  15*10 

Sulphur .  0*19 

Phosphorus .  o*oo 


100*00 

The  experience  of  the  Scandinavian  iron-masters  has 
shown  that  the  only  objection  to  the  use  of  titaniferous 
ores  is,  that  they  are  found  to  be  more  and  more  refrac¬ 
tory  in  the  blast  furnace  in  proportion  as  they  contain 
a  greater  percentage  of  titanic  acid  ;  and  if  much  titanium 
is  present,  they  require  so  much  larger  an  amount  of 
charcoal  to  smelt  them  as  not  to  render  their  employ¬ 
ment  profitable  in  a  country  where  other  ores  free  from 
titanium  can  be  obtained  at  a  reasonable  rate. 

After  considerable  experience  in  smelting  the  above  ore, 
which  yielded  a  very  good  iron,  it  was  found  unprofitable 
to  smelt  it  alone  for  the  above  reason  ;  but  its  use  was 
found  beneficial  when  employed  in  about  equal  proportions 
with  the  other  ores  of  the  district  which  were  free  from 
titanium.  In  the  attempts  to  cause  it  to  smelt  more 
easily,  my  predecessor,  under  the  supposition  that  a 
volatile  compound  of  silicon  and  titanium  would  be  formed, 
fluxed  this  ore  with  gradually  increasing  charges  of 
stamped  quartz,  until  at  last  a  cast-iron  was  obtained  so 
highly  charged  with  silicon  that  it  flowed  from  the  furnace 
like  porridge. 

I,  on  the  contrary,  used  lime  as  a  flux,  and  probably 
went  at  first  to  the  other  extreme,  with  the  objedt  of 
slagging  off  the  titanic  acid  as  titanate  of  lime,  but  I  did 
not  obtain  a  satisfactory  result ;  subsequently,  however, 
the  examination  of  some  silico-titanates,  which  proved 
much  more  fusible  than  pure  titanates,  led  me  to  employ 
a  mixture  of  stamped  quartz  and  limestone  as  a  flux. 
This  was  found  to  give  very  satisfactory  results  in  practice, 
and  when  the  amount  of  titanium  in  the  ore  did  not 
exceed  8  per  cent,  or  was  reduced  to  this  percentage  by 
admixture  of  other  ores  of  iron  free  from  titanic  acid,  no 
difficulty  was  experienced  in  working  this  ore  cleanly  and 
profitably.  The  cast-iron  produced,  upon  analysis,  did 
not  contain  phosphorus,  only  a  trace  of  sulphur,  and 
afforded  0*05  per  cent  titanic  acid,  equal  to  0*03  per  cent 
titanium,  which  I  imagine  was  rather  mechanically  inter¬ 
mixed  than  chemically  combined  with  the  iron. 

The  cast-iron,  however,  possessed  a  peculiar  fradture, 
not  easily  described,  but  easily  distinguished  . by  the  furnace 
men,  who  could  at  once  recognise  the  pig  from  these  ores, 
even  after  it  had  been  re-melted  in  the  cupola. 

The  slags  from  this  ore  (and  titaniferous  ores  in  general), 
even  in  cases  where  it  had  only  been  employed  as  an 
admixture  of  as  low  as  10  per  cent  .of  the  charge,  are  at 
once  recognisable,  both  by  their  behaviour  when  fluid,  as 
well  as  their  appearance  and  fradture  when  cold.  As  they 
flow  from  the  furnace,  a  series  of  blisters  (if  they  may  be 
,  so  called)  rise  up  from  the  slag,  sometimes  to  the  height 
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The  Zirconia  Light. 
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of  from  6  inches  to  a  foot,  and  about  the  thickness  of  the 
wrist ;  after  standing  up  thus  for  some  minutes  with  a 
very  peculiar  appearance,  they  suddenly  collapse,  and 
sink  into  the  still  fluid  current  of  slag,  leaving  merely  a 
depressed  mark  to  show  where  they  had  previously  raised 
themselves. 

When  cold  the  slag  has  generally  an  external  glassy 
coating,  about  |th  to  §ths  of  an  inch  in  thickness,  of  a 
greenish  or  greenish  brown  colour,  beneath  which  the 
whole  mass  is  an  agglomeration  of  crystalline  needles,  of 
a  brown  or  brownish  yellow  colour,  often  very  porous. 

Many  of  these  slags  are  tinged  blue,  especially  when 
more  compad,  and  they  have  often  a  fine  blue  colour  at 
the  points  of  junction  of  the  crystalline  internal  mass  with 
the  external  vitreous  coating,  this  colour  being  probably 
due  to  the  redudtion  of  the  titanic  acid  to  a  lower  state  of 
oxidation. 

The  blast  furnace  in  which  these  ores  were  smelted 
possessed  the  following  dimensions  : — Total  vertical  height 
from  sole  of  hearth  to  charging  plane,  32  feet ;  height  from 
hearth  to  tuyeres,  1 J  feet ;  ditto  to  shoulder,  6  feet ;  ditto 
from  shoulder  to  widest  diameter,  2  feet ;  diameter  at 
hearth,  2  feet ;  ditto  at  shoulder,  4  feet ;  ditto  at  widest 
part,  7  feet ;  ditto  at  charging  plane,  5  feet.  The  blast 
was  provided  by  three  square  boxes,  and  was  heated  to 
about  500°  F.  (260°  C.)  by  the  waste  gases  from  the  fur¬ 
nace.  The  ore  was  roasted  in  furnaces  situated  on  the 
top  of  the  furnace  and  heated  by  the  waste  gases,  and 
after  roasting  it  was  broken  up  to  the  size  of  nutmegs  by 
rollers.  The  charcoal  employed  was  a  mixture  of  spruce 
fir,  and  pine,  and  it  required  40  English  cubic  feet  of  this 
charcoal  (about  3744  lbs.  in  weight)  to  produce  1  ton 
cast-iron.  The  total  yield  of  cast-iron  per  week  from 
these  small  furnaces  was,  on  an  average,  about  16  tons, 
the  ore  producing  about  33  per  cent  iron. 

Tltaniferous  Magnetite  ( Gullaxrud  Mine ,  Eger). — The 
occurrence  of  this  ore  is  very  strikingly  similar  to  that  of 
the  last  described,  and  it  may  be  stated  that  the  majority 
of  the  titaniferous  iron  deposits  of  Scandinavia  which  I 
have  examined  possess  characters  of  great  similarity  with 
one  another,  seldom  or  ever  being  found  as  true  metallic 
lodes,  but  usually  as  deposits  in  the  metamorphic  schists 
(generally  hornblendic)  in  lenticular  masses,  which  arrange 
themselves  in  the  direction  of  the  foliation  of  the  rock 
itself. 

In  the  Gullaxrud  mine  the  long  axis  of  the  lenticular 
mass  of  iron  ore  runs  about  east  and  west,  the  deposit 
dipping  at  a  high  angle  (8o°)  to  the  north  ;  and  at  the 
point  upon  which  the  main  workings  have  been  sunk 
the  clean  ore  possessed  a  width  of  about  18  feet. 

The  mineral  is  a  titaniferous  magnetite  of  a  brilliant 
deep  black  colour,  which  does  not  change  or  rust  upon 
exposure  to  air  and  moisture  ;  it  contains  a  somewhat 
intimate  admixture  of  hornblende  and  quartz  with  specks 
of  magnetic  sulphide  of  iron,  and  the  whole  is  slightly 
attracted  by  the  magnet. 

The  analysis  was  conducted  in  the  same  manner  as  in 
•  the  case  of  the  previously-described  titaniferous  magnetite 
from  Krageroe,  with  the  exception  only  that  the  phos¬ 
phorus  present  was  separated  by  fusion  with  carbonate  of 
soda,  and  afterwards  determined  as  pyrophosphate  of 
magnesia  in  the  usual  manner.  The  results  obtained  were 


as  follows  : — 

Iron  . .  ..  38-89 

Oxygen  (as  loss) . .  . .  14-84 

Protoxide  of  manganese  . .  . .  0-48 

Alumina  .  1-70 

Lime  .  3-55 

Magnesia  .  3-98 

Silica  . 28-10 

Titanic  acid .  7-10 

Sulphur .  0-59 

Phosphorus  . .  * .  0*77 


IOO'OQ 


The  amounts  of  phosphorus  and  sulphur  contained  in 
this  ore  are  so  large  as  to  prevent  its  berng  employed  for 
the  production  of  charcoal  bar-iron,  as  the  trial  smeltings 
made  for  this  purpose  showed  that  the  bars  obtained  were 
extremely  red-short.  The  abundance  of  the  ore,  and  its 
consequent  cheapness,  as  well  as  its  proximity  to  the 
smelting  works,  rendered  it,  however,  of  importance  for 
the  production  of  casting  pig.  A  sample  of  this  pig  was 
examined  by  me,  and  found  to  contain  both  sulphur  and 
phosphorus,  along  with  0*26  per  cent  titanic  acid,  equiva¬ 
lent  to  o-i6  per  cent  metallic  titanium,  which  most 
probably  was  only  mechanically  intermixed,  and  not 
alloyed  or  chemically  combined  with  the  iron. 

The  ore  when  smelted  alone  was  found  to  be  refractory, 
and  not  to  produce  a  liquid  slag  ;  but  this  difficulty  dis¬ 
appeared  when  it  was  smelted  along  with  other  ores  free 
from  titanium,  in  a  similar  manner  to  the  titaniferous  mag¬ 
netite  from  Krageroe  before  described. 


THE  ZIRCONIA  LIGHT. 


Messrs.  Tessie  du  Motay  and  Co.  have  patented  an  in¬ 
vention  for  improvements  in  preparing  zirconia,  and  the 
employment  of  the  same  to  develope  the  light  of  oxy- 
hydrogen  flame.  The  specification  is  as  follows  : — 

Zirconia,  or  oxide  of  zirconium,  in  whatever  manner  it 
may  be  extracted  from  its  ores,  can  be  agglomerated  by 
compression  ;  for  example,  into  sticks,  discs,  cylinders,  or 
other  forms  suitable  for  being  exposed  to  the  flame  of 
mixtures  of  oxygen  and  hydrogen,  without  undergoing 
fusion  or  other  alteration.  Of  all  the  known  terrous  oxides 
it  is  the  only  one  which  remains  entirely  unaltered  when 
submitted  to  the  aCtion  of  a  blowpipe  fed  by  oxygen  and 
hydrogen,  or  mixtures  of  oxygen  with  gaseous  or  liquid 
carbonated  hydrogens.  Zirconia  is  also,  of  all  the  terrous 
oxides,  that  which,  when  introduced  into  an  oxyhydrogen 
flame,  developes  the  most  intense  and  the  most  fixed 
light. 

To  obtain  zirconia  in  a  commercial  state  I  extradt  it 
from  its  native  ores  by  transforming  by  the  aCtion  of 
chlorine  in  the  presence  of  coal  or  charcoal  the  silicate  of 
zirconium  into  double  chloride  of  zirconium  and  of  sili- 
cium.  The  chloride  of  silicium,  which  is  more  volatile 
than  the  chloride  of  zirconium,  is  separated  from  the  latter 
by  the  adtion  of  heat ;  the  chloride  of  zirconium  remaining 
is  afterwards  converted  to  the  state  of  oxide  by  any  of  the 
methods  now  used  in  chemistry.  The  zirconia  thus  ob¬ 
tained  is  first  calcined,  then  moistened,  and  submitted  in 
moulds  to  the  adtion  of  a  press  with  or  without  the  inter¬ 
vention  of  agglutinant  substances,  such  as  borax,  boracic 
acid,  or  clay.  The  sticks,  cylinders,  discs,  or  other  forms 
thus  agglomerated,  are  brought  to  a  high  temperature,  and 
thus  receive  a  kind  of  tempering  or  preparing,  the  effedt  of 
which  is  to  increase  their  density  and  molecular  com¬ 
pactness. 

I  can  also  compress  in  moulds  shaped  for  the  purpose  a 
small  quantity  of  zirconium  capable  of  forming  a  cylinder 
or  piece  of  little  thickness,  which  may  be  united  by  com¬ 
pression  in  the  same  mould  to  other  refradtory  earths,  such 
as  magnesia  and  clay.  In  this  manner  I  obtain  sticks  or 
pieces  of  which  only  the  part  exposed  to  the  adtion  of  the 
flame  is  of  pure  zirconia,  while  the  remaining  portion 
which  serves  as  a  support  to  it  is  composed  of  a  cheap 
material. 

The  property  composed  by  zirconia  of  being  at  once  the 
most  infusible,  the  most  unalterable,  and  the  most  lumi¬ 
nous  of  all  the  chemical  substances  at  present  known  when 
it  is  exposed  to  the  adtion  of  an  oxyhydrogen  flame,  has 
never  before  been  discovered,  nor  has  its  property  of  being 
capable  of  agglomeration  and  moulding,  either  separately 
or  mixed  with  a  small  portion  of  an  agglutinant  sub- 
i  stance. 
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ON  FOOD.* 

By  DR.  LETHEBY,  M.A..  M.B.,  &c. 

(Continued  from  page  256.) 

Preservation  of  Food — Unwholesome  and  Adulterated 

Food. 

It  requires  no  argument  to  show  that  the  preservation 
of  food  is  a  matter  of  great  public  importance  ;  for  it  not 
only  enables  us  to  provide  against  adtual  want  in  periods 
of  unusual  scarcity,  but  it  also  affords  the  means  of 
equalising  the  distribution  of  food  at  all  times,  so  that 
the  excess  of  one  country  may  be  used  in  supplying  the 
deficiency  of  another.  In  the  pastoral  districts — for 
example,  of  Canada,  Australia,  Tasmania,  the  Cape  of 
Good  Hope,  Mexico,  the  Argentine  Republic,  and  the 
Brazils — thousands  of  tons  of  meat  are  always  available 
as  food,  and  yet  they  are  lost  to  us  because  of  tha  diffi¬ 
culties  of  preserving  it.  In  South  America,  at  least 
2,000,000  beasts  are  annnally  slaughtered  for  the  fat,  skin, 
and  bones,  the  flesh  of  which  could  be  supplied  here  at 
less  than  2jd.  per  lb.  So  also  in  Australia,  the  amount  of 
meat  available  as  food  is  practically  inexhaustible.  Last 
year  Mr.  Philpott  stated  to  the  Food  Committee  of  the 
Society  of  Arts,  that  he  himself  was  in  the  habit  of 
melting  down  from  1,000  to  1,500  sheep  daily  for  four 
months  together  ;  and  that  in  the  vast  districts  of  rich 
pasture-land  from  Victoria  to  Brisbane,  there  was  an 
unlimited  supply  of  the  very  finest  meat — all  of  which 
was  at  present  entirely  wasted,  because  of  the  difficulty 
of  disposing  of  the  flesh  ;  and  therefore  the  carcases  of 
the  animals  were  melted  down  for  fat.  A  bullock  in 
Australia,  he  said,  costs  only  from  £2  to  £\  ;  and  legs  of 
mutton  of  the  very  best  quality  were,  when  salted,  sold 
for  3s.  a  dozen.  If  some  simple  and  practicable  means 
could  be  devised  for  preserving  such  meat,  it  might  be 
supplied  to  our  markets  at  less  than  3d.  a  jiound. 

Until  recently,  the  only  process  employed  for  this  pur¬ 
pose  was  the  rude  method  of  salting  the  meat,  but  the 
deterioration  of  it  was  so  obvious,  and  the  distaste  for  it 
so  general,  that  it  was  only  practised  to  a  limited  extent, 
and  for  occasions  when  fresh  meat  could  not  be  obtained. 
The  salt  junk  of  the  navy  in  olden  time  was  a  good 
example  of  the  wretchedly  unwholesome  and  indigestible 
meat  prepared,  for  it  could  hardly  be  called  preserved,  by 
this  process.  Recognising,  therefore,  the  necessity  for  a 
better  means  of  preserving  food,  the  naval  authorities  of 
every  country  appealed  to  science,  and  gave  the  largest 
encouragement  to  inventors.  A  further  stimulus  to  inven¬ 
tion  was  created  by  the  necessity  for  supplying  our  ArCtic 
explorers  with  good  and  wholesome  food  during  their  long 
winter  residence  in  the  frozen  seas  of  the  North  ;  and  as 
that  inquiry  was  set  on  foot,  not  merely  for  the  purpose 
of  discovering  a  north-west  passage  to  our  possessions  in 
America,  but  also  with  the  view  of  prosecuting  scientific 
research  in  almost  inaccessible  regions,  an  unusual  induce¬ 
ment  was  offered  for  the  preparation  of  such  food.  The 
demand  thus  created  was  soon  acknowledged  by  science, 
and  was  also  met  by  the  practical  skill  of  the  manufacturer, 
so  that  the  ArCtic  voyager  went  confidently  on  his  journey, 
knowing  that  he  had  other  food  than  the  unwholesome 
junk  of  the  navy.  The  earliest  preparations  supplied  to 
him  were  mixtures  of  dried  meat  with  sugar  and  spice 
(pemmican),  but  after  a  time  they  were  furnished  with 
fresh  meat  preserved  in  air-tight  cases.  At  first  the  supply 
was  chiefly  for  voyagers  in  cold  countries,  but  when  the 
value  of  this  method  of  preservation  became  known,  the 
European  residents  of  hot  climates,  as  India,  eagerly 
sought  for  the  fresh  foods  which  they  were  accustomed  to 
use  in  their  own  country,  and  thus  an  additional  stimulus 
was  given  to  this  process  of  manufacture.  At  the  present 
time  it  has  acquired  gigantic  proportions. 

I  have  before  me  a  list  of  the  specifications  of  patents 
relating  to  the  preservation  of  food,  from  the  year  1691  to 


the  end  of  1855,  and  I  find  that  only  one  was  described  in 
the  seventeenth  century,  and  three  in  the  eighteenth, 
while  as  many  as  117  were  specified  in  the  first  fifty-five 
years  of  the  present  century.  Invention,  however,  has 
not  been  prolific  of  new  processes,  for  it  is  mainly  confined 
to  an  application  of  one  or  two  simple  elementary  prin¬ 
ciples — 26  of  the  patents,  for  example,  are  for  the  preserva¬ 
tion  of  food  by  drying;  31  by  excluding  atmospheric  air; 
8  by  covering  the  food  with  an  impervious  substance,  as 
fat,  extract  of  meat,  gelatine,  collodion,  &c.  ;  and  7  by 
injecting  meat  with  various  salts. 

But  before  we  proceed  with  the  examination  of  these 
processes,  it  will  be  advantageous  to  inquire  a  little  into 
the  circumstances  which  favour  organic  decomposition. 
It  would  seem,  from  experiment  and  observation,  that 
three  concurrent  conditions  are  absolutely  necessary  for 
aCtive  putrefaction — viz.,  the  presence  of  much  moisture, 
the  access  of  atmospheric  air,  and  a  certain  temperature, 
as  from  about  40°  to  200°  of  Fahrenheit ;  any  of  these 
being  absent,  the  organic  substance  resists  decay.  All 
preservative  processes  must,  therefore,  depend  on  an 
application  of  one  or  other  of  these  principles  ;  and  per¬ 
haps  we  may  add  a  fourth — viz.,  the  aCtion  of  chemical 
agents.  Let  us  review  them  in  detail. 

1st.  The  preservation  of  substances  by  drying  them  is 
of  very  ancient  date.  In  our  anatomical  museums  we 
have  long  known  that  specimens  of  the  animal  body  may 
be  preserved  for  an  indefinite  time  by  drying  them,  and 
then  varnishing  them  so  as  to  exclude  the  moisture.  Here 
is  a  dissection  prepared  in  that  manner,  which  has  been 
used  for  leCture  illustration  at  the  London  Hospital  for 
more  than  half  a  century,  and  yet  it  is  as  sound  as  when 
it  was  made.  In  warm  climates  it  has  been  a  practice  for 
ages  to  preserve  fish,  and  even  meat,  by  drying  them — 
the  meat  being  cut  into  strips  and  exposed  to  the  aCtion  of 
warm  dry  air.  Charqui,  or  South  American  beef,  which 
you  see  here,  is  an  example  of  it.  It  is  obtained  from 
animals  that  are  grass-fed,  and  they  are  killed  by  pithing 
and  then  bleeding  them.  DireCtly  the  hide  is  taken  off, 
the  flesh  is  stripped  from  the  bones  and  allowed  to  cool. 
It  is  then  placed  on  a  table,  and  jerked,  or  cut  up  into 
thin  slices,  which  are  piled  up  in  heaps  with  alternate 
layers  of  salt.  After  standing  twelve  hours  the  meat  is 
turned,  and  fresh  salt  is  added  where  necessary.  The 
next  day  the  salted  strips  are  placed  upon  hurdles,  and 
exposed  to  the  sun  to  dry.  It  requires  two  or  three  days 
to  dry  the  meat  thoroughly,  and,  for  fear  of  damp,  it  is 
always  taken  indoors  at  night.  There  are  several  varieties 
of  this  meat — as  pato,  which  is  the  best  and  most  free 
from  sinew;  manta,  the  second  quantity  ;  and  tasajo,  the 
third,  which  is  very  thin  and  full  of  sinews.  All  the 
varieties  require  to  be  well  soaked  in  water,  and  then  to  be 
cut  small  and  cooked  by  prolonged  boiling.  But  animal 
foods  are  not  well  preserved  in  this  manner,  as  they  lose 
their  flavour,  and  become  tough  and  indigestible  ;  the  fat 
also  gets  rancid,  and  in  damp  weather  the  meat  absorbs 
moisture  and  becomes  mouldy  and  sour.  Perhaps  the  lean 
parts  of  meat— as  the  heart,  tongue,  and  strips  of  muscle 
— might  be  advantageously  preserved  in  this  way, 
especially  in  warm  and  dry  climates.  The  Food  Com¬ 
mittee  of  this  Society  reported  favourably  of  a  specimen 
of  dry  powdered  beef  from  Queenstown,  which  they  said 
was  in  excellent  condition,  and  contained  about  four  times 
as  much  nutritious  matter  as  ordinary  meat.  Generally, 
however,  the  fat  is  very  rancid,  even  when  pains  are  taken 
to  prevent  the  substance  from  getting  mouldy.  It  is  for  the 
same  reason  that  all  attempts  to  preserve  milk  and  the 
yolk  of  eggs  by  drying  have  failed,  although  the  dried 
white  of  egg  will  keep  well,  as  in  the  process  of  Mr. 
Charles  Lamont,  where  the  albumen  is  dried  in  thin  scales 
— forty-four  eggs  making  about  1  lb.  of  the  preparation. 
Absorbent  substances  mixed  with  the  fatty  food  will 
obviate  the  difficulty,  to  some  extent,  as  in  the  preparation 
of  pemmican,  where  sugar  and  spice  are  added  to  the  dry 
powdered  meat ;  and  in  the  several  processes  for  preserving 
milk  by  evaporating  it  and  mixing  it  with  sugar,  &c.,  as  in 
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the  patents  of  Newton  (1835),  Grimwade  (1847  and  1855), 
Louis  (1848),  &c. ;  as  well  as  the  process  of  Davison  and 
Symington  (1847),  f°r  preserving  eggs  by  mixing  the  yolks 
and  whites  with  flour,  ground  rice,  or  other  farinaceous 
substance,  and  drying.  Extradt  of  meat  also  may  be  pre¬ 
served  in  the  same  manner,  as  in  the  patent  of  Donaldson 
(1793),  of  Robertson  (1851),  and  of  Borden  (1851),  where 
the  extract,  after  the  separation  of  fat,  is  mixed  with 
farinaceous  matters ;  in  the  last  case  it  is  also  baked  in 
the  form  of  biscuits.  In  the  year  1854,  MM.  Blumenthal 
and  Chollet  obtained  their  patent  for  combining  meat  and 
vegetables  in  the  form  of  tablets,  by  first  drying  the 
vegetables  and  pressing  into  cakes,  and  then  submitting 
them  to  successive  immersions  in  rich  soup — allowing 
them  to  dry  in  warm  air  after  each  immersion.  When 
the  extradt  of  meat  is  made  without  fat  or  gelatine,  as  in 
the  case  of  Liebig’s  extradt,  it  may  be  kept  for  a  long  time 
in  a  pasty  condition,  without  mixing  it  with  farinaceous 
matters,  although  the  preparation  of  it  with  baked  flour, 
as  already  described,  is  a  great  improvement. 

The  process  of  drying  is,  however,  best  adapted  for  the 
preservation  of  vegetable  substances,  and  it  has  been  so 
used  from  time  immemorial,  as  in  the  keeping  of  pot-herbs, 
in  preparing  the  tea-leaf,  in  making  hay,  &c.  In  this 
country,  the  first  recorded  patent  for  preserving  vegetables 
by  drying  them  was  granted  in  1780,  to  John  Graefer, 
who  sought  to  retain  the  flavours  of  vegetables  by  first 
dipping  them  in  boiling  salt  and  water,  and  then  drying. 
Forty  years  later  (1820)  John  Vallance  obtained  apatent  for 
preserving  hops  by  drying  them,  and  then  compressing 
them  into  a  small  space.  Then  came  the  patents  of 
Edwards  (August,  1840),  for  boiling,  granulating,  and 
drying  potatoes  ;  and  of  Grillett  (November,  1840),  for 
preserving  both  cooked  and  uncooked  potatoes  by 
drying.  Ten  years  afterwards  (in  November,  1850) 
Masson  obtained  his  patent  for  preserving  vegetables  by 
drying  them  and  forcibly  compressing  them,  so  that  they 
were  reduced  to  one-seventh  their  original  bulk — a  cubic 
yard  containing  rations  for  16,000  men.  This  process 
has  been  very  successful,  and  it  is  still  practised  by 
Devaux,  Chollet,  and  others,  for  it  serves  for  the  preserva¬ 
tion  of  all  kinds  of  vegetables — as  potatoes,  cabbages, 
carrots,  cauliflowers,  beans,  apples,  &c. ;  and  when  steeped 
in  water  they  re-absorb  their  natural  proportions  of 
moisture  and  swell  out  to  their  original  size.  They  are, 
however,  somewhat  deficient  of  flavour,  and  they  require 
prolonged  boiling,  as  from  one  and  a  half  to  one  and  three- 
quarter  hours,  to  cook  them. 

By  a  more  careful  process  of  drying,  Mr.  Makepeace 
has  managed  to  preserve  both  the  colour  and  the  flavour 
of  vegetables,  especially  of  pot-herbs,  as  you  may  see 
from  these  specimens. 

Altogether  there  are,  or  have  been,  about  thirty-one 
patents  in  this  country  for  the  preservation  of  various 
articles  of  food  by  drying  them. 

2nd.  The  preservation  of  organic  matter  by  excluding 
atmospheric  air  is,  like  the  last,  a  very  ancient  process. 
The  old  practice  of  burying  the  dead  in  leaden  coffins,  and 
the  still  more  ancient  custom  of  swathing  them  in  resinous 
bandages  or  waxed  cloths  (called  cerements),  owe  their 
preservative  powers  to  the  exclusion  of  atmospheric 
air  ;  and  it  is  remarkable,  seeing  the  efficacy  of 
the  process,  that  the  scientific  principle  of  it  was  not 
long  ago  recognised  and  applied  to  the  preservation  of 
food.  The  first  patent  of  the  kind  that  I  am  acquainted 
with  in  this  country,  was  granted  to  Francis  Plowden, 
in  June,  1807  ;  and  he  describes  it  as  a  process  for  “  pre¬ 
serving  butchers’  meat,  animal  and  other  comestible  sub¬ 
stances,  by  encrusting  them  with  a  substance,  which 
must  not  only  resist  the  effedts  of  atmospheric  air,  but 
must  not  communicate  any  noxious  quality  to  its  con¬ 
tents,”  and  for  this  purpose  he  employed  essence  or  ex¬ 
tract  of  meat — the  substance  being  dressed,  so  that  it  may 
preserve  the  longer,  is  wiped  dry,  and  put  into  a  wooden 
vessel,  and  the  hot  extradt  is  poured  over  it  in  a  fusible 
state,  so  as  to  find  its  way  into  every  vacuum.  Three 


years  later  (in  February,  1810),  Augustus  de  Heine  took 
out  the  first  patent  for  preserving  meat,  by  exhausting  the 
air  from  the  vessel  containing  the  meat,  and  he  contrived 
a  machine  for  the  purpose,  as  the  adtion  of  the  common 
air-pump  was  tedious.  Six  and  thirty  years  after  this 
(1846)  the  late  Mr.  Warington,  of  Apothecaries’  Hall, 
obtained  his  patent  for  the  preservation  of  animal  sub¬ 
stances,  by  coating  them  with  common  glue,  gelatine,  or 
concentrated  meat  gravies,  or  otherwise  by  dipping  them 
in  warm  solutions  of  such  substances;  or  by  wrapping 
them  in  waterproof  cloth,  or  covering  them  with  caout¬ 
chouc,  gutta-percha,  or  varnish.  These  mark  the  starting- 
points  of  the  various  processes  now  in  use  ;  for  example : — 

(а) .  Of  those  which  owe  their  operation  to  the  exclusion 
of  air,  by  filling  up  the  vessel  with  something  hot,  there 
are  the  patents  of  Plowden  (1807),  who  used  rich  gravy  or 
extradl  of  meat;  of  Granholm  (1817),  who  used  hot  fat  or 
hot  animal  jelly  ;  and  of  Wothly  (1855),  who  used  oil,  as 
in  preserving  anchovies.  I  am  rather  surprised,  consider¬ 
ing  how  easily  the  exclusion  of  air  is  effedted  by  sur¬ 
rounding  the  substance  with  hot  fat,  that  this  method  of 
preserving  meat  has  not  been  adopted  in  Australia  and 
South  America  ;  for  as  the  fat  which  they  prepare  from 
their  wild  stock  is  sent  to  this  country  in  casks,  there 
would  be  no  difficulty  in  sending  with  it  the  finer  descrip¬ 
tions  of  joints,  as  legs  of  mutton  and  good  pieces  of  beef. 
The  process  should  be  conducted  as  follows  : — When  the 
fat  is  melted,  and  is  at  a  temperature  of  from  240°  to 
250°  Fahr.,  the  fresh  joints  should  be  plunged  into  it,  and 
kept  there  for  a  few  minutes,  so  that  the  superficial  mois¬ 
ture  might  be  thoroughly  evaporated.  They  should  then 
be  immediately  packed  in  sound  dry  casks,  and  filled  up 
with  hot  fat,  at  a  temperature  of  2120  or  thereabout.  In 
this  manner  the  fat  and  the  joints  might  be  transmitted 
to  this  country,  and  on  their  arrival  there  would  be  no 
difficulty  in  melting  the  fat  while  in  the  casks,  and  then 
removing  the  preserved  joints. 

Vegetable  substances  are  frequently  preserved  in  bottles 
filled  up  with  hot  syrup,  and  the  practice  is  a  very  old  one. 
Hot  water  is  also  used  for  the  same  purpose,  and  this 
method  dates  from  the  year  1807,  when  this  Society  gave 
a  premium  to  Mr.  Saddington  for  his  method  of  preserving 
fruits  without  sugar.  His  process  was  to  gather  the  fruit 
a  little  before  ripening,  and  to  put  it  immediately  into 
clean  bottles, — filling  the  bottles  with  the  fruit  to  the  neck. 
They  were  then  placed  in  a  vessel  of  cold  water,  and  heat 
was  applied  until  it  rose  to  the  temperature  of  160°  to 
170°  Fahr.  After  standing  exposed  to  this  temperature 
for  half  an  hour,  the  bottles  were  filled  up  to  within  an 
inch  of  the  top  with  boiling  water,  and  were  then  imme¬ 
diately  corked  and  covered  at  the  top  with  cement.  The 
adtion  of  the  heat  was  not  merely  to  expel  atmospheric 
air  from  the  bottles,  but  also  to  coagulate  the  vegetable 
albumen  of  the  fruit.  Fruits  and  green  vegetables  are  still 
preserved  in  this  manner,  a  little  alum  being  generally 
added  to  the  water  in  the  bottle  for  the  purpose  of  hard¬ 
ening  the  tender  skin  of  the  fruit,  and  so  preventing  its 
disfigurement  by  bursting. 

(б) .  A  process  not  very  unlike  the  preceding  is  that 
which  consists  in  the  destruction  of  the  oxygen  of  the  air 
in  the  vessel  by  heating  the  substance  in  it.  This  is  the 
plan  of  M.  Appett,  who,  in  1810  (three  years  after  the 
publication  of  Mr.  Saddington’s  method),  obtained  the 
reward  of  12,000  francs,  offered  in  the  preceding  year 
by  the  French  Government,  for  the  best  method  of  pre¬ 
serving  food.  Here  is  the  book  which  M.  Appert  wrote 
at  the  time,  and  he  tells  us  to  cook  the  food  to  some 
extent,  and  put  it  into  strong  glass  bottles — filling  them 
almost  to  the  top.  The  bottles  are  then  to  be  securely 
corked,  and  exposed  for  some  time  to  the  adtion  of 
boiling  water.  To  guard  against  accident  from  bursting, 
the  corks  are  to  be  wired  down,  and  the  bottles  wrapped 
up  separately  in  cloths.  After  this  the  corks  are  to  be 
well  covered  with  pitch,  to  exclude  atmospheric  air.  A 
like  process  was  patented  in  the  autumn  of  the  same 
year  (1810),  by  Mr.  Peter  Durand,  who,  no  doubt,  de- 
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rived  it  from  the  published  account  of  M.  Appert,  dated 
nine  months  before  ;  and  since  then  many  such  patents 
have  been  obtained,  which  I  need  not  describe.  Attempts 
have  frequently  been  made  to  preserve  milk  by  this  pro¬ 
cess.  Appert  recommended  that  the  milk  should  be  boiled 
down  to  about  half  its  bulk  before  putting  it  into  the 
bottles ;  and  in  1847  Bekaert  tried  to  improve  the  process 
by  adding  carbonate  of  soda  to  the  milk.  Later  still,  in 
the  same  year,  Martin  de  Lignac  obtained  a  patent  for 
preserving  milk,  by  evaporating  it  to  one- sixth  of  its  bulk 
before  bottling  it.  Then  there  were  the  patents  of  Syming¬ 
ton  and  of  Moreau  (1853),  but  all  these  methods  have 
failed  in  practice  on  account  of  the  difficulty  of  preventing 
the  separation  of  the  butter. 

(c).  The  preservation  of  food  by  exhausting  the  air  from 
the  vessel  containing  it  dates,  as  I  have  said,  from  the 
year  1810,  when  Augustus  de  Heine  proposed  to  use  a 
vessel  with  a  valve  in  the  top  of  it,  which  allowed  the  air 
to  be  drawn  out  by  means  of  a  special  apparatus,  but  not 
again  to  enter.  The  exhaustion,  however,  was  so  im- 
perfedt  that  the  process  did  not  answer.  In  1828  Mr. 
Donald  Currie  improved  it  by  admitting  carbonic  acid 
gas  into  the  vessel  after  it  was  thoroughly  exhausted  ; 
and  later  still,  in  1836,  M.  Leignette  still  further  im¬ 
proved  it,  by  filling  the  vessels  containing  the  food  with 
salt  and  water,  and  then  letting  out  the  liquid  through 
the  aperture,  which  remained  open  for  that  purpose, 
while  carbonic  acid  gas  went  in.  Six  years  after  this 
(in  1842),  Mr.  John  Bevan  patented  a  process  for  drawing 
out  the  air  by  an  exhausting  apparatus,  and  then  ad¬ 
mitting  a  warm  solution  of  gelatine,  and  in  1846  Mr. 
Rettie  employed,  in  like  manner,  a  solution  of  common 
salt.  But  none  of  these  methods  were  successful ;  nor 
was  the  patent  of  Mr.  Ryan,  in  1846,  for  using  gases, 
chiefly  acetic  acid  vapour  and  carbonic  acid  gas.  The 
most  perfect  process  of  this  kind  was  patented  by  Messrs. 
Jones  and  Trevethick.  It  consists  of  an  apparatus  whereby 
the  exhaustion  of  the  vessel  containing  the  raw  food  is 
effedted  in  an  air-tight  trough  of  water,  and  thus  the 
entrance  of  air  and  the  collapse  of  the  sides  of  the  vessel 
are  completely  prevented.  After  the  exhaustion  pure 
nitrogen  is  admitted  into  the  vessel,  for  the  purpose  of 
diluting  the  residuum  of  air,  and  it  is  again  exhausted. 
Lastly,  a  charge  of  nitrogen,  containing  a  little  sulphurous 
acid,  is  let  into  it,  and  thus  the  last  trace  of  oxygen  is 
chemically  absorbed.  The  vessels  are  now  in  a  proper 
condition  for  removal  from  the  air-tight  water  trough  and 
for  having  the  apertures  sealed  with  solder.  Meat,  fish, 
and  poultry  preserved  in  this  manner  has  been  found  good 
after  seven  or  eight  years  ;  and  specimens  of  them  were 
exhibited  in  the  London  Exhibition  of  1862. 

(rf).  The  most  common  method  of  driving  out  the  air 
is  by  means  of  steam.  The  food  is  put,  with  a  charge  of 
water,  into  a  tin  case  with  a  hole  in  the  top,  and  when 
the  water  is  boiling  actively,  and  steam  has  displaced  the 
air,  and  is  escaping  freely,  the  hole  is  stopped  with  solder. 
This  process  dates  as  far  back  as  1820 ;  but  the  first 
patent  for  it  was  granted  to  M.  Pierre  Antonie  Angilbert, 
in  1823.  He  had,  however,  a  very  rude  method  of  apply¬ 
ing  heat  to  the  tin  vessels,  and  this  was  improved  by 
Wertheimer  in  1840.  In  the  month  of  January  of  the 
year  following,  Mr.  Gunter  improved  it  still  further ;  and 
later  in  the  same  year  both  Goldner  and  Wertheimer 
obtained  patents  for  using  a  bath  of  muriate  of  lime  for 
heating  the  vessels.  This,  in  fadt,  is  the  practice  at  the 
present  time  by  Goldner,  McCall,  Richie,  Morton,  and 
others,  who  are  largely  engaged  in  the  preservation  of 
food.  The  details  of  the  process  for  effecting  it  are  as 
follows  : — The  raw  meat  and  vegetables  are  put  into  the 
canisters  and  soldered  down — a  pin-hole  aperture  being 
left  in  the  lid.  The  canister  is  then  subjected  to  the  heat 
of  the  bath  (a  little  above  2120)  until  the  contents  are 
about  two-thirds  cooked  ;  and  then,  while  the  steam  is 
blowing  freely  out,  the  aperture  is  dexterously  sealed, 
tight  with  solder.  The  canister  is  then  painted  over  with 
a  stiff  oil  paint,  and  is  exposed  for  some  time  in  the  test¬ 


ing  room  to  a  temperature  sufficiently  high  to  promote 
decomposition.  If  the  canister  shows  no  sign  of  bulging 
out  from  the  generation  of  putrefactive  gases,  it  is  con¬ 
sidered  sound.  Messrs.  Hogarth  and  Co.,  of  Aberdeen, 
use  steam  instead  of  the  muriate  of  lime  bath. 

Meat  preserved  in  this  manner  will  keep  for  a  consider¬ 
able  time.  At  the  Exhibition  of  1851  vouchers  were  given 
for  some  of  the  samples  that  had  been  preserved  for 
twenty-five  years  ;  and  at  the  Exhibition  of  1862  I  ex¬ 
amined  specimens  of  food  that  had  been  kept  for  more 
than  thirty  years.  To-night,  through  the  kindness  of 
Messrs.  Crosse  and  Blackwell,  I  am  able  to  show  you  a 
specimen  of  preserved  mutton  which  has  been  in  the  case 
forty-four  years,  and  you  will  perceive  that  it  is  in  excellent 
condition.  It  formed  part  of  the  stores  supplied  by 
Messrs.  Donkin  and  Gamble  in  1824  to  his  Majesty’s  ex¬ 
ploring  ship  “  Fury,”  which  was  wrecked  in  Prince 
Regent’s  Inlet  in  1825,  when  the  cases  were  landed  with 
the  other  stores,  and  left  upon  the  beach.  Eight  years 
afterwards  (in  August  1833),  they  were  found  by  Sir  John 
Ross  in  the  same  condition  as  they  were  left;  and  he 
wrote  to  Mr.  Gamble  at  the  end  of  that  year  saying  “That 
the  provisions  were  still  in  a  perfedt  state  of  preservation, 
although  annually  exposed  to  a  temperature  of  92°  below 
and  8o°  above  zero.”  Some  of  the  cases  were  left  un¬ 
touched  by  Sir  John  Ross;  and  after  a  further  interval 
of  sixteen  years,  the  place  was  visited  by  a  party  from 
H.M.S.  “  Investigator,”  when,  according  to  a  letter  from 
the  captain,  Sir  James  Ross,  “the  provisions  were  still 
in  excellent  condition,  after  having  laid  upon  the  beach, 
exposed  to  the  adtion  of  the  sun  and  all  kinds  of  weather, 
for  a  period  of  nearly  a  quarter  of  a  century.”  Messrs. 
Crosse  and  Blackwell  have  placed  the  original  letters  in 
my  hands  for  perusal,  and  they  show,  beyond  all  doubt, 
that  meat  preserved  in  this  manner  will  keep  good  for 
nearly  half  a  century — in  fadt,  the  case  of  boiled  mutton 
now  before  you  has  been  preserved  for  forty-four  years. 
There  can  be  no  question,  therefore,  as  to  the  success 
of  the  process ;  and  hence  it  is  largely  pradtised,  not  only 
in  this  country,  but  also  in  our  colonies,  where  food  is 
abundant.  In  this  way  preserved  salmon  and  lobsters 
are  sent  to  us  from  Newfoundland,  turtle  from  Jamaica, 
beef  and  mutton  from  Canada,  and  the  dainty  tail  of  the 
kangaroo  from  Australia.  There  are,  however,  two 
serious  objections  to  the  process — namely,  that  the  meat 
is  nearly  always  overcooked,  and  the  cases  are  likely  to 
buckle  and  crack  from  the  constant  pressure  of  the 
atmosphere — there  being  a  vacuum  within  them.  The 
over-cooking  arises  from  a  desire  to  ensure  the  complete 
exclusion  of  atmospheric  air  by  the  steam.  Mr.  Nasmyth 
has  proposed,  in  his  patent  of  1855,  that  a  little  alcohol 
should  be  mixed  with  the  water,  so  that  the  boiling-point 
may  be  reduced ;  while  Mr.  McCall,  taking  advantage  of 
the  absorbent  adtion  of  sulphite  of  soda  on  oxygen,  re¬ 
commends  a  less  prolonged  boiling  and  the  use  of  a  little 
of  that  salt.  The  salt  is  contained  in  a  small  capsule, 
fixed  by  means  of  soft  solder  to  the  inner  surface  of  the 
cover  of  the  case.  When  the  food  is  about  two-thirds 
cooked,  and  steam  is  freely  escaping,  the  hole  in  the  lid 
is  stopped  with  a  very  hot  iron,  which  melts  the  soft 
solder  of  the  capsule  within,  and  so  sets  free  the  little 
pellet  of  sulphite  of  soda,  which  speedily  absorbs  the 
remnant  of  oxygen  left  in  the  case. 

The  other  difficulty,  namely,  the  cracking  of  the  case 
from  atmospheric  pressure,  is  obviated,  as  I  have  already 
explained,  by  the  introduction  of  inert  gases,  as  carbonic 
acid,  nitrogen,  &c.,  and  with  a  little  sulphurous  acid,  and 
these  have  been  the  subject  of  many  patents,  as  of  Currie 
(1828),  Leignette  (1836),  Ryan  (1846),  Nasmyth  (1855), 
and  others. 

(tf).  The  last  method  of  any  importance  for  excluding 
atmospheric  air  from  food  is  by  coating  it  with  some  im- 
vious  material.  This  plan,  as  I  have  already  stated,  was 
first  suggested  by  the  late  Mr.  Robert  Warington,  who 
in  March,  1846,  obtained  a  patent  for  the  use  of  “  common 
glue,  gelatine,  or  concentrated  meat-gravies  ;  or  thin  cream 


28o 


Dr.  Letheby  on  Food. 


f  Chemical  News, 
t  Dec.  it,  1868. 


of  plaster-of-Paris,  which,  when  set  hard,  was  to  be  satu¬ 
rated  with  melted  suet,  wax,  stearine,  &c.”  “  The  things 

were  then  to  be  wrapped  in  water-proof  cloth,  or  covered 
with  caoutchouc  or  gutta-percha  ;  or  coated  with  a  varnish 
of  these  substances ;  or  kept  submerged  in  glycerine, 
treacle,  elaines,  oils,  or  other  such  matter  not  liable  to 
oxidation.”  Nine  years  after  this,  in  January,  1855,  a 
patent  was  obtained  by  Messrs.  Delabarre  and  Bonnet  for 
preserving  meat,  bread,  eggs,  vegetables,  or  pastry,  by 
coating  them  with  a  varnish  made  from  the  flesh  and  bones 
of  animals,  by  boiling  them,  and  obtaining  a  rich  syrup. 
This,  when  clarified,  was  used  to  cover  the  parboiled 
meat  or  vegetables.  In  the  month  of  February  in  the 
same  year,  a  like  patent  was  granted  to  Mr.  Hartnall  for 
a  process  of  preserving  animal  and  vegetable  substances 
by  immersing  them  in  baths,  consisting  of  gelatine  and 
treacle  dissolved  together  in  certain  proportions  ;  then 
drying,  re-dipping,  and  covering  with  charcoal  powder. 
Later  still,  in  the  same  year,  Mr.  Brooman  patented  the 
use  of  albumen  and  molasses  as  a  coating  for  meat,  after 
the  meat  had  been  partially  dried,  and  then  suspended  in 
an  air-tight  vessel  charged  with  sulphurous  acid.  Lastly, 
in  the  month  of  December  of  the  same  year,  Messrs. 
Bouett  and  Douein  obtained  provisional  protection  for  the 
use  of  collodion,  either  alone  or  mixed  with  other  suitable 
substance. 

But  the  best  example  of  this  method  of  preserving  meat 
is  the  process  of  Dr.  Redwood,  whereby  the  meat  is  first 
covered  with  paraffin,  and  then  with  a  flexible  coating  of 
gelatine,  mixed  with  glycerine  or  treacle.  The  joints  are 
dipped  into  a  bath  of  paraffin  having  a  temperature  of 
from  240°  to  25o°of  Fahrenheit,  and  are  kept  therein  until 
the  surface  moisture  is  evaporated.  They  are  then  trans¬ 
ferred  to  a  colder  bath  of  paraffin,  from  which  they  re¬ 
ceive  two  or  three  coatings  prior  to  their  being  covered 
with  the  last  flexible  covering  of  gelatine,  &c.  When  the 
meat  is  required  for  use,  the  paraffin  is  easily  removed 
from  it  by  plunging  it  into  boiling  water,  which  dissolves 
the  flexible  coating  and  melts  the  paraffin.  The  paraffin 
floats  upon  the  water,  and,  when  cold,  may  be  collected 
for  future  use. 

The  common  methods  of  preserving  foods  by  forcing 
them  into  skins,  as  in  the  case  of  German  sausages,  lard, 
&c.,  is  of  very  ancient  date,  although  a  patent  was  granted 
to  Mr.  Palmer  in  1846  for  the  preservation  of  the  fat  of 
beef,  mutton,  veal,  or  lamb,  when  fresh,  by  melting  them, 
straining,  and  then  packing  in  bladders. 

3rd.  The  preservation  of  food  by  cold  is  a  well-known 
process,  for  every  one  is  acquainted  with  the  faCt  that 
meat  will  keep  for  a  long  time  in  the  winter  season  with¬ 
out  deterioration ;  but  the  extent  to  which  this  preserva¬ 
tive  power  may  be  carried  is  not  well  known.  Animals, 
we  are  told,  have  been  found  in  a  perfect  state  of  preser¬ 
vation  in  the  frozen  earth  of  the  arCtic  regions,  where 
they  must  have  been  buried  for  centuries.  Last  year, 
indeed,  a  communication  was  made  to  the  Royal  Society 
by  Dr.  Carl  von  Bear  of  the  faCt  that  the  entire  body  of 
a  mammoth  was  found  in  the  frozen  soil  of  ArCtic  Siberia. 
How  long  it  has  been  so  preserved  it  is  hard  to  con¬ 
jecture,  but  it  must  have  been  there  for  ages.  Another 
good  example  of  the  preservative  power  of  cold  was  ob¬ 
served  in  Switzerland  in  the  autumn  of  1861,  when  the 
mangled  bodies  of  three  Chamounix  guides  were  found 
at  the  lower  part  of  the  Glacier  de  Boissons.  The  flesh 
of  the  bodies  was  perfectly  preserved,  notwithstanding 
that  41  years  had  elapsed  since  the  unfortunate  men  lost 
their  lives.  They  were  carried  away  by  an  avalanche  from 
the  grand  plateau  of  Mount  Blanc,  in  the  month  of  August, 
1820,  while  attempting  to  ascend  the  mountain  with  Dr. 
Hamell ;  and  no  trace  of  them  was  discovered  until  the 
corresponding  month  of  1861,  when,  by  the  slow  descent 
of  the  mountain  ice,  their  remains  were  brought  to  the 
lower  glacier.  So  well  is  this  preservative  power  of  cold 
known  to  the  inhabitants  of  Russia,  Canada,  and  other 
northern  climates,  that  it  is  a  common  practice  to  slaughter 
fat  animals  on  the  approach  of  winter,  when  fodder  is 


getting  scarce,  and  to  preserve  their  carcases  by  burying 
them  in  the  ice  or  frozen  earth  ;  and  they  are  thus  pre¬ 
served  from  the  middle  of  November  to  the  early  part  of 
May.  We  also  have  a  practice  of  packing  salmon  in  ice  ; 
and  we  receive  game  and  poultry  from  America,  and  send 
the  like  to  India  in  boxes  surrounded  with  ice.  The 
application  of  this  method  of  preserving  food  is  almost 
without  limit,  for  not  only  can  we  obtain  a  stock  of  ice 
for  such  a  purpose  in  the  winter  season,  but  it  may  be 
brought  to  us  at  any  time  from  colder  regions  of  northern 
Europe,  or  it  may  even  be  manufactured  at  a  cost  of  less 
than  half-a-guinea  a  ton.  There  is  a  machine  of  Mr. 
James  Harrison,  of  Australia,  made  in  this  country,  which 
is  said  to  be  capable  of  producing  8,000  lbs.  of  ice  a  day, 
at  a  cost,  including  all  expenses,  and  with  a  good  margin 
for  profit,  of  ten  shillings  a  ton.  Why,  therefore,  may 
we  not  use  ice  in  the  summer  months  for  the  preservation 
of  food?  Dealers  could  easily  provide  themselves  with 
close  rooms  containing  ice,  in  which  the  food  might  be 
placed  ;  and  we  ourselves  might  use  ice-boxes  more  com¬ 
monly  in  our  households.  It  might  interest  you  to  know 
that  the  first  patent  for  the  preservation  of  food  in  this 
manner  was  granted  to  John  Lings,  in  1845. 

Again,  a  temperature  of  from  200°  to  2120  will  also 
arrest  putrefaction;  and  joints  of  meat  may  be  preserved 
for  a  time  by  dipping  them  every  now  and  then  in  boiling 
water. 

The  fourth  and  last  method  of  preserving  food  is  by  the 
use  of  chemical  agents,  called  antiseptics,  which  aCt  by 
destroying  infusorial  and  fungoid  life,  and  by  forming 
compounds  which  are  not  prone  to  decay.  Foremost  of 
these  is  common  salt,  which  has  been  used  from  the 
earliest  time  ;  but  it  is  not  a  good  agent  for  the  preserva¬ 
tion  of  meat,  as  it  renders  it  tough,  gives  it  a  bad  flavour, 
extracts  the  soluble  constituents  of  it,  and  makes  it  hard 
and  indigestible.  The  process,  however,  is  much  better 
managed  at  the  present  time  than  formerly,  when  the 
hard  junk  of  the  navy  was  the  common  diet  of  our 
sailors  ;  and,  considering  how  easily  it  is  applied,  it  is 
not  surprising  that  it  is  almost  universally  practised. 
In  some  parts  of  England  and  Wales  it  is  the  custom  of 
the  better  classes  of  agricultural  labourers  to  fatten  a 
pig  during  the  summer,  and  kill  it  and  salt  it  for  the 
winter.  Hams  and  tongues  are  treated  in  like  manner ; 
and  so  are  fish  when  they  are  plentiful  among  the  in¬ 
habitants  of  our  coasts.  As  far  back  as  1800  a  patent 
was  granted  to  Mr.  Benjamin  Batley  for  curing  and  pre¬ 
serving  herrings  and  sprats  by  salting  them ;  and  it 
would  seem  that  his  process  was  very  successful,  for 
in  the  following  year  he  obtained  a  patent  for  the  like 
treatment  of  other  fish.  The  dainty  caviare  of  the  Russian 
is  nothing  but  the  salted  roe  of  the  sturgeon.  Even 
vegetables  may  be  preserved  in  salt  and  water,  as  in  the 
case  of  olives. 

Other  saline  substances,  saltpetre,  acetate  of  ammonia, 
sulphite  of  potash  or  soda,  muriato  of  ammonia,  &c., 
are  also  good  preservative  agents,  and  are  the  subjects 
of  several  patents.  Here  is  a  specimen  of  meat  pre¬ 
served  by  wetting  it  with  the  solution  of  one  part  of 
acetate  of  ammonia  and  nine  of  water;  and  here  another, 
which  has  been  similarly  treated  with  a  weak  solution 
of  sulphite  of  soda.  It  is  only  necessary  to  brush  the 
solution  over  the  surface  of  the  fresh  meat,  and  when 
dry  it  will  leave  the  meat  in  such  a  state  as  to  resist 
decay.  Instead  of  covering  the  meat  with  the  solution, 
it  may  be  injected  with  it,  as  in  the  patents  of  Long  (1834), 
Horsley  (1847),  Murdoch  (1851),  and  others. 

After  meat  or  fish  is  salted,  it  is  frequently  dried  and 
smoked  by  exposing  it  in  close  chambers  to  the  vapours 
of  smouldering  peat,  wood,  straw,  &c.,  and  in  this  manner 
it  becomes  impregnated  with  the  dark-brown  empyreu- 
matic  oil  of  the  burning  wood.  The  chief  agent  concerned 
in  the  preservation  of  food  thus  treated  is  the  creosote  of 
the  empyreumatic  oil,  and  this  it  is  which  gives  the  food 
a  smoky  flavour.  A  like  effect  may  be  produced  by  dis¬ 
solving  the  creosote  of  wood-tar  in  vinegar,  and  brushing 
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it  over  the  salted  joint.  The  creosote  of  coal-tar  (carbolic 
acid)  is  also  a  powerful  antiseptic,  but  its  flavour  is  not 
agreeable,  and  therefore  it  is  not  used  in  the  preservation 
of  food,  although  it  is  extensively  employed  in  the  form  of 
coal-tar,  dead-oil,  or  creosote,  in  the  preservation  of  wood, 
canvas,  &c.  ;  and  the  perfection  of  purity  to  which  it  is 
now  brought  by  Dr.  Crace  Calvert  and  other  manufac¬ 
turers,  encourages  its  use  in  medicine  and  surgery. 

Spirit  of  wine  and  vinegar  are  other  preservative  agents 
which  owe  their  antiseptic  power  to  their  destructive  aCtion 
on  infusorial  life,  and  to  their  combining  with  the  albu¬ 
minous  constituents  of  food.  Cherry  brandy  and  pickles 
are  good  examples  of  this. 

Lastly,  I  may  state  that  the  fumes  of  burning  sulphur 
(sulphurous  acid)  are  very  powerfully  antiseptic,  and  many 
patents  have  been  taken  out  for  their  employment  in  the 
preservation  of  food.  In  the  spring  of  1854,  Laury  ob¬ 
tained  a  patent  for  it,  the  gas  being  introduced  into  the 
vessel  containing  the  substance  to  be  preserved.  Later 
in  the  same  year  Bellford  received  provisional  protection 
for  the  use  of  sulphurous  acid  with  about  one-hundredth 
of  its  volume  of  hydrochloric  acid — the  objeCt  being  to 
prevent  the  sulphurous  acid  combining  with  the  alkaline 
salts  of  the  meat,  and  so  giving  it  an  unpleasant  taste. 
The  acids  were  to  be  used  in  solution,  and  the  meat  im¬ 
mersed  in  it  for  twenty-four  hours.  In  the  following  year 
(1855)  there  were  three  patents — those  of  Brooman, 
Demait,  and  Hands — for  the  use  of  the  acid  in  a  gaseous 
form  ;  and  in  the  specification  of  Demait  it  was  directed 
that  the  substance  should  be  preserved  by  hanging  it  up  in 
a  chamber,  and  exposing  it  for  a  time  to  the  aCtion  of  the 
gas.  Professor  Gamgee  has  revived  this  process  in  a 
recent  patent,  and  with  certain  modifications.  He  recom¬ 
mends,  for  example,  that  the  animal  should  be  made  to 
inhale  carbonic  oxide  gas,  and  when  it  is  nearly  insensible 
it  should  be  bled  in  the  usual  way.  After  the  carcase  is 
dressed,  it  is  to  be  suspended  in  an  air-tight  chamber, 
which  is  to  be  exhausted  of  air,  and  then  filled  with  car¬ 
bonic  oxide  gas,  to  which  a  little  sulphurous  acid  has  been 
added.  It  is  to  remain  exposed  to  these  gases  for  twenty- 
four  or  even  forty-eight  hours,  and  is  then  to  be  hung  up 
in  dry  air  ;  after  which  it  is  said  that  the  carcass  will  keep 
for  many  months  without  perceptible  change  in  taste  or 
appearance.  The  process  has  been  tested  by  killing  meat 
in  London  and  sending  it  to  New  York,  and  after  the 
lapse  of  from  four  to  five  months,  the  meat  has  been  pro¬ 
nounced  good  by  a  practical  butcher.  I  am  very  much 
inclined  to  think  that  the  real  preservative  agent  is  the  sul¬ 
phurous  acid,  and  that  the  highly-poisonous  carbonic  oxide 
gas  might  be  advantageously  excluded  from  the  chamber. 

And  now,  in  leaving  this  part  of  the  subject,  I  cannot 
refrain  from  saying  that  the  history  of  these  patents  for 
the  preservation  of  food  affords  very  striking  instances 
of  the  necessity  for  an  amendment  of  our  patent  laws  ; 
for  not  only  is  there  a  frequent  disregard  of  all  scientific 
principles  in  the  construction  of  the  patents,  but  in  many 
cases  there  is  also  a  total  disregard,  or  else  profound 
ignorance,  of  what  has  already  been  done  in  the  matter. 
Repetitions,  therefore,  occur  again  and  again  of  the  same 
process,  nearly  always  imperfectly  specified  ;  and,  on 
the  other  hand,  the  most  ridiculous  propositions  often 
assume  an  importance  as  if  for  no  other  objeCt  than  that 
of  obstructing  invention.  Out  of  the  121  patents  for 
the  preservation  of  food  which  I  have  had  an  opportunity 
of  examining,  there  are  hardly  a  dozen  that  can  be  re¬ 
garded  as  either  useful  to  the  community  or  profitable  to 
the  patentee. 

(To  be  continued). 


Cheap  Magnesium. — A  writer  in  the  Builder  says  : — 
“  There  is  now  a  fair  prospeCt  of  a  reduction  in  the  price 
of  magnesium  through  some  recent  improvements  in  its 
manufacture,  and  it  is  probable  that  in  the  course  of  next 
year  we  shall  see  the  metal  retailed  at  or  under  one  shilling 
per  ounce.’' 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Thursday ,  December  3,  186S. 

Dr.  Warren  de  la  Rue,  F.R.S.,  President,  in  the  chair. 


The  minutes  of  the  previous  meeting  were  read  and 
confirmed. 

The  President  announced  that  the  council  had  that 
evening  adopted  a  resolution  which  would,  it  was 
believed,  tend  to  promote  scientific  investigation.  At  the 
present  time  gentlemen  were  frequently  deterred  from  the 
prosecution  of  interesting  investigations  by  the  great  ex¬ 
pense  which  they  entailed  upon  the  experimenter.  To 
mitigate  this  difficulty,  it  was  now  resolved  that  a  certain 
sum  of  money,  not  exceeding  ^50,  should  be  set  aside 
annually  as  a  grant  fund  in  aid  of  original  research.  Any 
claims  for  grants  from  this  fund  which  were  sent  in  would 
be  investigated  by  a  committee  consisting  of  four  members 
of  council.  The  committee,  at  whose  suggestion  the 
above  resolution  had  been  framed,  recommended  that, 
except  in  special  cases,  each  single  grant  should  not 
exceed  £10,  and  furthermore  that  the  application  of  the 
fund  should  not  be  limited  to  Fellows  of  the  Chemical 
Society.  It  was,  however,  believed  that  Fellows  of  the 
Royal  Society,  having  the  advantage  of  a  grant  fund  of 
their  own,  would  not  be  likely  to  apply  to  the  Chemical 
Society.  In  accordance  with  this  resolution,  gentlemen 
who  wished  to  presecute  researches  were  now  invited  to 
apply  in  writing  to  the  secretary  for  grants.  It  was,  of 
course,  to  be  understood  that  results  obtained  with  the 
assistance  of  such  grants  must  be  communicated,  in  the 
first  instance,  to  the  Chemical  Society. 

The  list  of  donations  was  then  read,  and  the  following 
certificates  were  read  : — For  the  first  time,  Mr.  F.  W. 
Hart,  Mr.  S.  Williams,  Mr.  J.  W.  Allen,  Mr.  E.  K. 
Muspratt ;  for  the  second  time,  Mr.  J.  Hughes,  Mr.  T. 
Rowan,  Mr.  W.  W.  Stoddart ;  for  the  third  time,  Mr.  E.  J. 
Tosh,  Mr.  G.  R.  Gowland. 

The  last-named  gentlemen  were  then  ballottcd  for,  and 
were  declared  duly  elected. 

Professor  Wanklyn  then  described  his  “  Researches 
on  the  Action  of  Sodium  on  the  Ethers  of  the  Fatty 
Acids.” 

Professor  Wanklyn  said  that  he  began  to  experiment 
on  the  abtion  of  sodium  on  the  ethers  of  the  fatty  acids 
about  seven  years  ago.  The  first  notice  of  these  experi¬ 
ments  was  published  in  1864.  Other  notices  were  pub¬ 
lished  at  the  meeting  of  the  British  Association  in  1867 
and  at  the  meeting  this  year,  and  the  last  notice  has  just 
appeared  in  the  Philosophical  Magazine  for  December. 

The  result  of  the  whole  investigation  is  that  the  ethers 
are  resolved  into  two  parts  by  the  action  of  sodium,  viz., 
into  peroxide  of  the  alcohol-forming  radical  and  into  acid¬ 
forming  radical.  Acetic  ether,  for  example,  is  broken  up 
into — 

C2H50  =  peroxide  of  ethyl 
and  C2H30  =  acetyl. 

The  peroxide  of  the  alcohol-forming  radical  is  always 
found  in  the  state  of  combination  with  sodium.  The 
acid-forming  radical  is  sometimes  found  isolated  and 
sometimes  in  combination  with  sodium.  An  example  of 
the  former  occurs  in  the  case  of  valerianic  ether,  from 
which  free  valeryl  and  ethylate  of  soda  have  been  ob¬ 
tained.  Examples  of  the  latter  have  been  yielded  by 
valerianic  ether,  which,  on  gentle  treatment  with  sodium, 
gives  sodium-valeryl  and  ethylate  of  soda,  and  also  by 
acetic  ether  from  which  sodium-triacetyl,  (CL^O^Na,  and 
ethylate  of  soda  have  been  obtained. 

The  speaker  exhibited  a  specimen  of  polyvaleral, 
«(C5HioO)  obtained  by  treating  sodium-valeryl  with 
water — 

?i(C5H9ONa)  +  «(H20)  ~  7j(C5HI0O)  +  »(NaHO). 
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Its  boiling  point  is  about  2150  C.,  and  its  smell  is  very 
bad.  Indeed,  as  was  remarked,  one  of  the  difficulties  of 
the  investigation  was  the  badness  of  the  smell  of  this 
product. 

Hydride  of  triacetyl  H(C2H30)3,  had  a^s0  been  prepared. 
It  is  an  oil,  somewhat  heavier  than  water,  and  possessing 
a  very  curious,  but  not  disagreeable,  smell. 

A  number  of  chemists  (Geuther,  Greiner,  Brandes, 
Frankland  and  Duppa)  have  also  made  recent  investiga¬ 
tions  of  these  reactions,  and  arrived  at  different  results. 
According  to  these  chemists  the  reaction  between  sodium 
and  these  ethers  is  of  a  very  complicated  kind.  Thus 
Geuther  gives — 

2C4H802  +  Na2  =  C6HgNa03  +  C2H5NaO  +H2, 

and  Frankland  and  Duppa  give  essentially  the  same 
account  of  the  reaction. 

This  equation  is,  however,  invalidated  by  the  faCt  that 
the  evolution  of  hydrogen  required  by  it  does  not  occur. 
Old  experiments  of  Lowig’s  and  Schweitzer’s ,  bearing  date 
1840,  describe  the  aCtion  of  potassium  on  acetic  ether  as 
taking  place  without  evolution  of  hydrogen,  and  recent 
experiments  of  the  author’s*  have  shown  that  the  reaction 
between  acetic  ether  and  sodium  takes  place  without 
evolution  of  an  equivalent  of  hydrogen. 

It  being,  therefore,  established  that  the  formation  of 
the  compound,  C(5Hg03Na,  from  acetic  ether  and  sodium 
takes  place  without  evolution  of  hydrogen,  there  is  no 
other  way  of  representation  but  the  one  given  by  the 
author. 

Professor  Williamson  enquired  whether  the  author 
had  taken  care  to  work  under  the  same  conditions  as 
Frankland  and  the  other  chemists  quoted  had  employed. 
For  example  the  author  had  recently  described  some  ex¬ 
periments — the  aCtion  of  sodium  on  valerianate  of  ethyl — 
in  which  common  ether  was  employed  as  a  solvent. 
Frankland  had  not  used  ether,  and  it  was  obviously 
conceivable  that  without  ether  the  results  obtained  might 
be  different. 

Professor  Wanklyn,  in  reply,  said  that  although  ether 
had  been  employed  in  some  cases,  the  experiments  upon 
which  most  reliance  was  placed  were  performed  without 
it,  and  in  strict  accordance  with  the  methods  used  by 
previous  workers.  The  only  difference  had  been  that  he 
had  measured  the  gas  obtained. 

“On  some  Compounds  of  Phosphorus  containing  Nitro¬ 
gen,”  by  j.  H.  Gladstone,  PhD.,  F.R.S. 

Three  series  of  phosphoric  amides  had  already  been 
described,  and  the  objedt  of  the  present  paper  was  to 
group  together  a  number  of  other  new  compounds  which 
had  from  time  to  time  been  examined  during  the  investi¬ 
gation. 

Amidated  Oxychlorides  of  Phosphorus. — Oxychloride  of 
phosphorus,  at  a  temperature  of  o°  C.,  was  found  to 
absorb  about  22  per  cent  of  ammonia  gas,  and  at  a  higher 
temperature  about  44  per  cent.  In  either  case  a  white 
solid  mass  was  produced,  which  was  believed  to  be  a  mix¬ 
ture  of  amidated  oxychloride  of  phosphorus  and  chloride 
of  ammonium.  The  amount  of  ammonia  absorbed 
corresponded  closely  with  that  indicated  by  the  following 
formulas : — 

PCI3O  +  2NH3  =  PC12(NH2)0  +  NH4C1. 

PC130  +  4NH3  =  PC1(NH2)20  +  2NH4C1. 

The  author  made  various  unsuccessful  attempts  to  separate 
the  amidated  compounds  from  the  chloride  of  ammonium. 
No  suitable  solvent  could  be  found,  for  water  and  alcohol 
both  produce  decomposition.  The  nearest  approximation 
was  obtained  by  the  use  of  a  mixture  of  alcohol  and  water. 
It  appeared  probable  that  the  lower  amide  was  capable  of 
transforming  itself  slowly  into  the  higher  one — 

2(PC12NH20)  =  PC1(NH2)20  +  PC130. 

The  author  states  that  he  has  never  succeeded  in  forming 
such  a  substance  as  Schifd’s  phospho-triamide. 


Phosphonitryle,  PNO,  was  formed  when  the  above 
mentioned  mixtures  of  amidated  oxychlorides  of  phos“ 
phorus  and  chloride  of  ammonium  were  strongly  heated* 
It  was  a  white  amorphous  substance,  fusing  at  a  bright 
red  heat,  difficult  of  decomposition,  and  incapable  of  com¬ 
bining  with  acids  or  bases.  It  had  been  previously 
described  under  various  names.  Gerhardt  called  it  biphos- 
phamide,  but  this  name  appearing  inappropriate,  the 
author  suggested  that  of  phosphonitryle. 

Pyropliosphonitrylic  Acid. — The  late  Mr.  J.  D.  Holmes 
had  described  in  his  note-book  the  formation  of  a  series  of 
bodies  having  the  composition  of  pyrophosphonitrylates 
by  the  aCtion  of  heat  upon  pyro-triamates.  His  analyses 
were  very  satisfactory,  but  the  present  author  had  not  suc¬ 
ceeded  in  obtaining  the  same  results.  He,  however,  thought 
it  right  to  publish  those  which  Mr.  Holmes  had  obtained. 
Pyrophosphotriamate  of  potassium,  when  heated,  yielded 
ammonia  and  pyrophosphonitrylate  of  potassium,  according 
to  the  following  formula  : — 

P2N3H6K04  =  P2NK04+2NH3. 

From  the  last-named  compound  the  silver  and  copper 
salts  were  prepared,  and  their  analyses  gave  results  which 
corresponded  pretty  well  with  those  given  by  theory. 
The  ammonium  salt  was  also  prepared  by  heating  pyro- 
phosphotriamic  acid,  but  the  acid  was  not  isolated.  The 
formula  of  the  latter  should  be  PNH04. 

Action  of  Heaton  Terammoniated  Tctraphosphopcntamic 
Acid. — This  semi-fluid  acid,  at  ioo°  C.,  yielded  ammonia, 
and  a  white  mass  consisting  chiefly  of  pyrophosphamate  of 
ammonium.  At  a  higher  temperature,  some  pyrophospho- 
triamic  acid  was  also  formed.  At  a  uniform  temperature 
of  about  220°  C.,  ammonia  was  evolved,  and  a  white  solid 
remained,  from  which  cold  water  extracted  pyrophospho- 
diamic,  and  perhaps,  also,  tetraphospho-tetramic  acids. 
The  residue  was  found,  by  analysis,  to  agree  with  the 
formula  PNH403,  but  this  formula  should  probably  be 
doubled,  if  not  quadrupled. 

Tetraphosphotetrimic  Acid. —  The  silver  salt  of  this  acid 
was  formed,  as  had  been  previously  shown,  by  the  aCtion 
of  nitrate  of  silver  on  tetraphospho-pentazotic  acid.  It 
had  subsequently  been  ascertained  that  this  formation  was 
attended  with  an  increase  of  weight  of  50*1  per  cent.  It 
was  therefore  probable  that  the  reaction  by  which  the 
imic  acid  was  produced  was  the  following  : — 

P4N5H907  +  2AgN03  =  P4N4H4Ag207  +  NH3  +  2HN03, 

which  involved  an  increase  of  62*5  per  cent. 

If  the  tetrimic  acid,  P4(NH)4H207,  had  existed  in  the 
original  compound  in  combination  with  P4N6Hi207,  only 
about  half  as  much  silver  salt  should  have  been  pro¬ 
duced. 

Other  bodies,  of  composition  analogous  to  those  which 
had  already  been  described,  might  doubtless  be  prepared. 
Indications  of  the  existence  of  some  of  them  had,  indeed, 
been  actually  obtained,  but  their  investigation  was  attended 
with  great  difficulty. 

Professor  Odling  pointed  out  the  advantage  which 
might  sometimes  be  gained  in  class  teaching  by 
writing  the  double  atom  of  ammonia  as  an  amide 
of  ammonium,  NH4NH2.  The  aCtion  of  ammonia  upon 
oxychloride  of  phosphorus,  which  Dr.  Gladstone  had 
investigated,  was  perfectly  parallel  with  that  by  which 
white  precipitate  was  produced,  and  both  might  be 
simply  represented  by  the  use  of  such  a  formula  for  am¬ 
monia  : — 

HgCl2+NH4NH2  =  HgNH2Cl  +  NH4C1, 

POCl3  +  NH4NH2  =  PONH2Cl2  +  NPI4Cl. 

In  a  similar  manner,  writing  at  random  such  a  formula 
as  CHH^CIO,  it  was  easy  to  show  that  the  following 
reactions  were  analogous  to  one  another : — 

C*H*C10  +  KCy  =  C*H;rCy  O  +  KC1. 

CatHatCIO  +  NH4Cy  =  C*H*CyO  +  N  H4C1. 
C*H*C10  +  NH4NH2  =  C^HatNH20  +  N  H4C1. 

The  Society  then  adjourned  until  Thursday,  Dec.  17. 


*  See  Chemical  News,  vol.xviii.,  p.143. 
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Fownes’s  Manual  of  Elementary  Chemistry. 


NOTICES  OF  BOOKS. 


“/I  Manual  of  Elementary  Chemistry ,  Theoretical  and 

Practical ,”  by  George  Fownes,  F.R.S.,  late  Professor 

of  Practical  Chemistry  in  University  College,  London. 

Tenth  edition,  revised  and  corrected.  London  :  John 

Churchill  and  Sons,  New  Burlington  Street,  1868. 

There  is  probably  not  a  student  of  chemistry  in  this 
country  to  whom  the  admirable  manual  of  the  late 
Professor  Fownes  is  unknown.  It  has  achieved  a 
success  which  we  believe  is  entirely  without  a  parallel 
among  the  scientific  text-books  in  our  language.  This 
success  has  arisen  from  the  fadt  that  there  is  no  English 
work  on  chemistry  which  combines  so  many  excellences. 
Of  convenient  size,  of  attractive  form,  clear  and  concise 
in  diction,  well  illustrated,  and  of  moderate  price,  it  would 
seem  that  every  requisite  for  a  student’s  handbook  has 
been  attained. 

We  have  before  us  the  ninth  edition  published  in  1863, 
with  which  to  compare  the  tenth  edition  which  has  just 
been  placed  in  our  hands.  The  ninth  edition  was  pub¬ 
lished  under  the  joint  editorship  of  Dr.  Bence  Jones  and 
Dr.  Hofmann,  the  new  one  has  been  superintended 
through  the  press  by  Dr.  Bence  Jones  and  Mr.  Henry 
Watts. 

It  is  not  too  much  to  say  that  it  could  not  possibly 
have  been  in  better  hands.  Dr.  Bence  Jones  has  been 
connected  with  this  work  as  editor  since  the  third  edition 
published  in  1850,  and  it  is  evident  that  the  task  of  watch¬ 
ing  over  its  subsequent  editions  has  been  a  labour  of  love. 
The  name  of  Mr.  Watts  now  appears  in  the  work  for  the 
first  time,  but  it  needs  no  great  prophetic  powers  to 
foresee  that  his  connection  with  it  will  not  cease  with  the 
present  issue.  There  is  no  one  in  England  who  can  com¬ 
pare  with  Mr.  Watts  in  experience  as  a  compiler  in 
chemical  literature,  and  we  have  much  pleasure  in  record¬ 
ing  the  fact  that  his  reputation  is  well  sustained  by  this, 
his  last  undertaking.  The  ninth  edition  of  “  Fownes  ” 
contained  820  pp.  ;  the  tenth  contains  1020  pp.,  and  is 
probably  as  bulky  as  it  is  desirable  that  a  student’s  text¬ 
book  should  ever  be. 

The  opening  chapters  on  “  Density  and  Specific 
Gravity,”  remain  pretty  much  in  the  state  in  which  they 
were  in  the  ninth  edition  ;  the  chapter  on  “  Heat,”  how¬ 
ever,  is  much  altered  :  Regnault’s  important  experiments 
on  the  amount  of  heat  requisite  to  convert  water  of  any 
given  temperature  into  steam  of  the  same  or  another 
given  temperature  have  been  noticed,  and  Fahrenheit’s 
scale  has  been  in  many  places  discarded  for  the  centigrade. 
A  table  exhibiting  the  melting  points  of  several  substances, 
and  their  latent  heats  of  fusion,  “  expressed  in  gram- 
degrees,”  has  been  introduced,  and  will  be  found  useful. 
Under  the  head  “Sources  of  Heat”  Joule  and  Meyer’s 
researches  on  the  mechanical  equivalent  of  heat  have  been 
explained  clearly  and  concisely,  and,  altogether,  this 
sedtion  has  been  greatly  improved. 

The  article  “  Light  ”  has  also  been  increased  by 
additional  matter  on  the  interesting  subjedt  of  absorption 
spedtra. 

When  we  come  to  the  chemistry  of  elementary  bodies 
we  see  at  once  in  the  sedtion  on  oxygen,  that  the  work 
before  us  has  undergone  a  radical  change — a  change 
rendered  absolutely  necessary  by  the  universal  adoption 
of  the  new  notation  in  all  chemical  schools  of  any  im¬ 
portance.  Ozone  is  also  noticed  at  much  greater  length 
in  this  edition. 

Under  hydrogen  we  were  much  pleased  to  find  that  the 
important  phenomena  of  occlusion,  studied  by  Deville 
and  Troost,  and  Graham,  have  been  done  justice  to.  The 
beautiful  experiment  by  which  the  latter  chemist  obtained 
hydrogen  from  the  meteoric  iron  of  Lenarto  is  described 
in  this  place.  To  show  how  carefully  the  work  has  been 
edited,  we  may  mention  that  the  plate  of  curves  indicating 
the  solubility  of  salts  in  100  parts  of  water,  has  been  re- 
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engraved,  in  order  that  the  names  of  the  salts  may  be  in 
harmony  with  the  nomenclature  adopted  throughout  the 
work. 

As  may  be  supposed,  the  article  “  Carbon  ”  has  been 
almost  entirely  re-written  to  bring  it  into  accordance  with 
the  new  views;  moreover,  the  article  on  “Combustion 
and  the  Structure  of  Flame  ”  is  made  to  occupy  its  natural 
place  after  “  Carbon,”  instead  of  being  separated  from 
it  as  in  the  ninth  edition. 

We  need  not  say  that  the  well-known  sedtion  on  “The 
General  Principles  of  Chemical  Philosophy”  has  been  re¬ 
written  and  much  extended.  In  the  ninth  edition  this 
subjedt  was  condensed  into  twenty-one  pages;  in  the  one 
before  us  it  occupies  thirty-one  pages,  and  it  is  one  of  the 
best  expositions  in  our  language  of  the  views  at  present 
received. 

In  passing  we  may  mention  as  showing  the  strides  that 
have  been  made  even  in  metallic  chemistry,  which 
certainly  does  not  progress  like  the  chemistry  of  the  com¬ 
pounds  of  carbon,  that  the  article  “  Thallium”  which,  in 
the  ninth  edition,  was  condensed  into  less  than  one  page, 
in  that  before  us  occupies  five  pages,  and  takes  its  place 
under  “  Triad  Metals,”  the  metals  being  grouped  in 
accordance  with  their  atomicity,  as  monads,  dyads,  triads, 
tetrads,  pentads,  and  hexads. 

As  may  be  expedted,  it  is  when  we  come  to  the  organic 
chemistry  that  the  most  sweeping  changes  are  manifest. 
In  fadt,  here  we  can  scarcely  recognise  our  old  friend 
“  Fownes.”  The  limits  of  this  notice  preclude  the  possi¬ 
bility  of  recapitulating  all  the  changes  that  have  taken 
place.  The  whole  system  has  been  re-modelled  to  keep 
pace  with  the  rapid  strides  which  organic  chemistry  has 
made.  As  we  wish  our  readers  to  see  clearly  the  admirable 
and  conscientious  manner  in  which  the  editorial  work 
has  been  accomplished,  we  have  endeavoured  to  find  a 
characteristic  article  for  quotation,  and  we  cannot  do 
better  than  draw  their  attention  to  the  sedtion  on  “Classi¬ 
fication  of  Organic  Compounds — Organic  Series.” 

“  The  classification  of  organic  compounds  is  based 
upon  the  equivalence  or  atomicity  of  carbon.  This 
element  is  a  tetrad,  being  capable  of  uniting  with  at  most 
four  atoms  of  hydrogen  or  other  monatomic  elements. 
Methane,  or  marsh  gas,  CH4,  is,  therefore,  a  saturated 
hydrocarbon,  not  capable  of  uniting  diredtly  with  chlorine, 
bromine,  or  other  monad  elements,  but  only  of  exchanging 
a  part  or  the  whole  of  its  hydrogen  for  an  equivalent 
quantity  of  another  monad  element.  It  may,  however,  as 
already  explained  (p.  257),  take  up  any  number  of  dyad 
elements  or  radicals,  because  such  a  radical  introduced 
into  any  group  of  atoms  whatever  neutralises  one  unit  of 
equivalency,  and  adds  another,  leaving,  therefore,  the 
combining  power  or  equivalence  of  the  group  just  the 
same  as  before.  Accordingly,  the  hydrocarbon,  CH4, 
may  take  up  any  number  of  molecules  of  the  bivalent 
radical,  CH2,  thereby  giving  rise  to  the  series  of  saturated 
hydrocarbons — 

CH4,  C2H6,  C3H8,  C4Hiq  ....  C«H2«  +  2. 

A  series  of  compounds,  the  terms  of  which  differ  from  one 
another  by  CH2,  is  called  a  homologous  series: 

There  are  many  such  series  besides  that  of  the  hydro¬ 
carbons  just  mentioned  ;  thus  methyl-chloride,  CH3C1, 
gives,  by  continued  addition  of  CH2,  the  series  of 
chlorides — ■ 

CH3CI,  C2H5C1,  C3H7C1,  C4H9C1,  .  .  .  CnH2n  +  iCl; 

and  from  methyl-alcohol,  CH40,  is  derived  in  like  manner 
the  series  of  homologous  alcohoJs  — 

CH40,  C2H60,  C3H80,  C4HioO  .  .  .  CnH2n  +  20. 

The  terms  of  the  same  homologous  series  resemble  one 
another  in  many  respedts,  exhibiting  similar  transforma¬ 
tions  under  the  adtion  of  given  reagents,  and  a  regular 
gradation  of  properties  from  the  lowest  to  the  highest ; 
thus,  of  the  hydrocarbons,  CnH2n  4-  2,  the  lowest  terms 
CH4,C2H6,  and  C3H8,  are  gaseous  at  ordinary  tempera¬ 
tures,  the  highest,  containing  20  or  more  carbon-atoms, 
are  solid,  while  the  intermediate  compounds  are  liquids, 
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becoming  more  and  more  viscid  and  less  volatile  as  they 
contain  a  greater  number  of  carbon-atoms,  and  exhibiting 
a  constant  rise  of  about  20°  in  their  boiling  points  for 
each  addition  of  CH2  to  the  molecule.” 

The  general  character  of  this  edition  may  be  judged  of 
from  the  above  extradt,  and  we  consider  that,  as  the  work 
now  stands,  the  student  has  clearly  laid  before  him  all  the 
leading  fadts  and  theories  as  at  present  received. 

A  careful  examination  of  the  details  of  the  descriptions 
of  individual  substances,  as  may  be  expedted,  reveals 
some  omissions  and  inaccuracies,  which  will,  doubtless 
be  corredted  in  subsequent  editions  ;  ,thus  inSolinic  acid 
does  not  occur  in  the  index  to  the  ninth  edition,  but,  in 
this  edition,  when  its  existence  as  a  produdt  of  the  oxi¬ 
dation  of  cumic  acid  has  been  clearly  disproved  by  the 
researches  of  De  La  Rue  and  Muller,  it  is  not  only  to  be 
found  in  the  index,  but  at  p.  786  it  forms  a  separate 
article,  and  Hofmann’s  process  is  given  as  yielding  it, 
although  in  Watts’s  “  Dictionary,”  under  the  head 
“  Terephthalic  Acid,”  this  method  is  stated  only  to  give 
terephthalic  acid. 

Again,  in  the  ninth  edition,  oil  of  rue  is  said  to  consist 
principally  of  CnH220,  which  is  probably  correct ;  but  in 
the  tenth  edition  it  is  said  that  “  rue  oil  contains  capric 
aldehyde,  CgHI20  ;”  whereas  capric  aldehyde  is  CioH2oO, 
and  not  CgHI20.  The  formula  CoHI20  would  represent 
the  aldehyde  of  caproic  acid. 

On  looking  for  “  oil  of  cloves  ”  in  the  index  of  the  ninth 
edition  we  do  not  find  any  mention  of  it,  nor  under  the  head 
“  cloves,”  nor  under  “  eugenic  acid  the  same  omissions 
occur  in  the  tenth  edition,  where  the  only  mention  of 
eugenic  acid  that  we  have  been  able  to  see  is  under  the 
head  “  eugetic  acid,”  where  we  find  that  eugetic  acid  is 
produced  by  the  adtion  of  carbon  dioxide  and  sodium  on 
eugenic  acid. 

These  are,  however,  but  trifling  blemishes  in  so 
admirable  a  work ;  and  we  consider  that  students  of 
chemistry  are  under  a  deep  obligation  to  the  editors  for 
the  skill  and  care  with  which  they  have  fulfilled  a  difficult 
task. 


CORRESPONDENCE. 


GMELIN'S  CHEMISTRY. 


To  the  Editor  of  the  Chemical  News. 

Sir,— I  observe,  in  Williams  and  Norgate’s  “  Scientific 
Book  Circular,”  issued  this  month,  a  notice  of  two  sup¬ 
plementary  volumes  to  Gmelin’s  “  Handbook  of  Organic 
Chemistry,”  by  Husemann  and  Kraut,  published  at 
Heidelberg,  1867-68.  Will  the  publication  of  these 
volumes  have  any  effedt  in  expediting  the  issue  of  the 
remaining  volumes  of  the  English  edition,  so  long  promised 
by  the  “  Cavendish  Society  ?” 

The  completion  of  Watts’s  Didtionary  certainly,  to  a 
great  extent,  removes  the  blank  made  by  the  want  of  the 
remaining  volumes,  and  specially  by  the  want  of  a  general 
index  ;  but  all  are  not  so  fortunate  as  to  possess  or  have 
at  their  command  such  a  costly  work  as  “  Watts,”  and 
not  many  of  those  who  have  “  Gmelin  ”  will  care  to  add 
another  work  of  such  magnitude  to  their  library,  especially 
when  the  two  works  are  as  it  were  contemporaneous,  and 
when  their  chemical  contents  are  consequently  so  closely 
akin.  In  the  statement  4ast  made  by  the  Council  to  the 
subscribers,  I  think  it  was  said  that  the  funds  then  on 
hand  were  considered  sufficientto  bringthe  work  to  a  close, 
if  the  remaining  portion  of  the  German  edition  did  not 
exceed  their  expectation.  If  it  has,  the  subscribers  should 
be  called  upon  at  once,  to  aid,  as  far  as  is  requisite,  in 
bringing  to  a  successful  termination  a  work  which  I  feel 
satisfied  has  no  equal,  and  no  rival  but  Watts’s  “  Didtionary 
of  Chemistry.” — I  am,  &c., 

J.  B.  Johnstone. 

Glasgow. 


CHEMISTRY  IN  THE  EXAMINATIONS  OF  THE 
DEPARTMENT  OF  SCIENCE  AND  ART. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  “syllabus”  of  the  subjedts  which  are  expedted 
to  be  taught  and  learned  in  the  first,  or  elementary  division 
of  chemistry,  which  the  Department  of  Science  and  Art 
has  lately  issued  for  the  information  of  teachers,  I  see 
specified,  amongst  other  matters,  “the  preparation  and 
properties  of  hydroxyl.”  Now  I  will  venture  to  say  that 
not  one  teacher  out  of  ten  for  whom  this  syllabus  is  in¬ 
tended  ever  heard  of  “  hydroxyl,”  and  that  of  the  nine 
who  have  not  so  heard,  and  who  may  be  desirous  of 
clearing  up  their  ignorance  on  the  subjedt,  not  more  than 
one  is  likely  to  be  able  to  obtain  any  information  with 
regard  to  it  from  the  ordinary  manuals  which  are  at  the 
command  of  most  teachers,  and  which,  as  a  rule,  ignore 
“  hydroxyl  ”  altogether. 

It  seems  to  me  that  it  would  be  well  if  the  Privy  Council 
would  follow  the  example  set  by  the  University  of  London, 
and  appoint  their  examiners  for  a  stated  term  of  office  ;  and 
also  that  they  should  take  care  that  candidates  are  not  com¬ 
pelled  to  learn  theoretical  views  which  are  entertained 
only  by  their  examiners,  and  which  the  progress  of  science 
may  probably  in  the  course  of  a  few  years  demonstrate 
to  have  been  entirely  erroneous. — I  am,  &c., 

A  Teacher. 


BATHS  FOR  CONSTANT  TEMPERATURES. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  only  just  read  your  Paris  correspondent’s 
letter  of  Nov.  25th.  He  therein  reviews  a  communication 
from  M.  Vogel,  in  which  that  gentleman  proposes  the 
substitution  of  glycerine  for  oil  when  constant  tempera¬ 
tures  are  required  above  ioo°  C.  Many  years  back  I 
suggested  the  use  of  this  bath  to  Dr.  Emerson  Reynolds, 
who,  in  a  communication  to  your  valuable  journal,  in 
1861,  brought  it  before  the  public  [vide  “  Bath  for  High 
Temperatures,”  Chemical  News,  vol.  iv.,  1861).  I  have 
not  the  number  at  hand,  but,  if  I  remember  rightly,  that 
I  gentleman  gave  the  temperatures  at  which  the  glycerines 

•  of  commerce  boiled. 

*  I  have  used  weak  glycerine  to  great  advantage  in  a 
1  chamber  in  which  I  dry  my  precipitates.  The  few  degrees 

of  temperature  attained,  above  the  boiling-point  of  water, 
wonderfully  facilitates  the  drying  of  such  substances  as 
water  residues  or  hygroscopic  matter. — I  am,  &c., 

Charles  R.  C.  Tichborne. 
Laboratory,  40,  Mary  Street,  Dublin, 

December  4,  1868. 


THE  COHESION  FIGURES  OF  LIQUIDS. 


To  the  Editor  of  the  Chemical  Neius. 

Sir, — Professor  Tyndall,  in  his  ledtures  on  “  Physics,” 
at  the  Royal  School  of  Mines,  was  the  first  to  represent 
my  cohesion  figures  of  liquids  as  optical  images  with 
good  definition,  and  on  a  scale  sufficiently  large  for  illus¬ 
trating  a  ledture.  My  friend,  Professor  Miller,  urged 
me  to  do  so,  and  pointed  out  the  means,  when  I 
first  showed  these  figures  at  the  meeting  of  the  British- 
Association  at  Manchester  in  1861.  A  week  after  the 
meeting  I  visited  some  friends  at  Weston-super-mare,  and' 
showed  the  figures  to  Dr.  Pooley,  Dr.  Tomkins,  and  Mr. 
Phillips,  a  ledturer  on  experimental  science.  The  last-- 
named  gentleman  thought  it  would  be  easy  to  represent 
the  figures  on  a  large  scale  on  a  screen,  and  he  shortly 
afterwards  did  represent  the  figures  of  creosote  and  one 
or  two  others  by  refledting  the  light  of  the  eledtric  lamp 
from  the  water  surface  to  the  screen  ;  but  as  there  was  no 
interposed  lens  the  definition  was  bad. 

Some  time  about  1862-3,  the  sister  of  my  friend,  the 
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late  Professor  George  Wilson,  of  Edinburgh,  informed  me 
that  Dr.  Thomas  Strethill  Wright  was  much  interested  in 
the  study  of  my  figures  ;  accordingly  I  sent  him  copies  of 
what  had  been  published  on  the  subjecff.  In  December, 
1864,  Dr.  Wright  gave  a  ledture  on  the  subjedt  before  the 
Royal  Scottish  Society  of  Arts.  From  a  report  in  the 
Scotsman  newspaper  it  appears  that  Dr.  Wright  “  illus¬ 
trated  by  diagrams,  and  especially  by  a  series  of  drawings 
magnified  and  projedted  on  a  screen  by  the  oxyhydrogen 
light,  the  various  forms  assumed  by  certain  acids  and 
other  liquids  when  dropped  on  certain  surfaces.”* 

About  three  years  ago,  my  friend,  Mr.  Hatcher,  late  of 
King’s  College,  devised  an  apparatus  for  showing  enlarged 
optical  images  of  my  figures  on  a  screen.  I  have  no  doubt 
the  apparatds  would  have  answered  perfectly,  although  it 
was  not  so  simple  as  that  described  by  Professor  Reynolds. 
I  did  not  get  the  apparatus  made,  partly  because  I  thought 
it  would  be  expensive,  and  partly  because  I  had  no  one 
to  manage  it  for  me,  and  my  weak  sight  makes  me  shrink 
from  contadt  with  very  bright  lights. 

About  two  years  ago,  when  I  had  the  pleasure  of  show¬ 
ing  you  some  of  these  figures,  you  were  struck  with  their 
beauty  and  distinctness  of  form,  and  you  remarked  that  it 
would  not  be  difficult  to  arrange  the  means  for  their  intro¬ 
duction  as  ledture  illustrations. 

In  1864  I  read  a  paper  before  the  Society  of  Arts  on 
“  The  Verification  of  Olive  Oil  by  means  of  its  Cohesion 
Figures.”  Although  dealing  specially  with  one  oil,  the 
general  principle  was  gone  into,  and  a  large  number  of 
coloured  diagrams  of  the  figures  of  other  liquids  were 
exhibited.  In  the  discussion  that  followed  the  reading  of 
the  paper,  it  was  suggested  that  the  figures  of  genuine 
liquids  and  of  known  adulterations  should  be  colledted 
into  a  sort  of  pattern  book,  and  photography  was  pointed 
out  as  the  means  of  production. 

I  have  often  thought  of  the  best  method  of  fixing  some 
of  these  figures,  and  could  not  hit  upon  any  satisfactory 
one.  I  therefore  wait  with  much  curiosity  until  Dr. 
Moffat  shall  publish  his  mode. 

Some  of  the  most  rapid  but  well  defined  figures,  ether  for 
example,  cannot,  I  imagine,  be  fixed  by  Dr.  Moffat’s 
process.  And  yet  it  is  important  to  be  able  to  do  so,  for 
photographers  complain  often  of  the  quality  of  the  ether 
supplied  to  them,  and  tell  me  it  would  be  of  importance 
if  they  could  try  it  by  so  ready  a  method  as  the  cohesion 
figure  test.  I  tell  them  that  nothing  is  easier,  for  they 
have  only  to  draw  up  a  little  ether  into  a  dropping  tube 
and  deliver  it,  drop  by  drop,  with  a  steady  hand  to  the 
surface  of  water.  “  Yes,”  they  objedt,  “that  maybe  easy  ; 
but  we  want  an  accurate  representation  of  the  standard 
figure  for  the  sake  of  comparison.” 

In  February,  1864,  I  read  a  paper  before  the  Pharma¬ 
ceutical  Society  on  “  The  Verification  of  Castor  Oil  and 
Balsam  of  Copaiba  by  means  of  their  Cohesion  Figures.” 
I  thought  these  two  liquids  would  be  interesting  to 
chemists  and  medical  men,  since  the  balsam  is  commonly 
adulterated  with  castor  oil,  and  this  renders  the  alcohol 
test  for  the  balsam  inoperative,  since  both  are  soluble  in 
it.  The  cohesion  figure  test  is  well  adapted  to  this  case. 

My  friend,  Professor  Miller,  who  saw  all  my  early  ex¬ 
periments,  urged  me,  while  I  was  preparing  for  the 
British  Association  at  Manchester,  to  get  up  a  few  sharply 
defined  qualitative  tests  of  adulteration  by  this  method. 
I  was  able  to  show  that,  in  an  expensive  oil,  such  as  that 
of  cinnamon,  the  presence  of  five  drops  per  cent  of  a 
cheap  fixed  oil  could  be  detected. 

I  stated  in  my  first  paper  that  the  method  failed  in  the 
case  of  dilute  solutions.  Dr.  Attfield  was  good  enough 
to  send  me  a  number  of  tincffures  made  with  pure  spirit 
and  with  methylated  spirit.  I  was  not  able  to  decide  by 
this  method  which  was  which. 


*  In  Chambers’s  “  Encyclopaedia,”  (art.  “  Cohesion  Figures),”  Dr. 
Wright  gives  some  account,  with  illustrations,  of  my  cohesion  and 
submersion  figures,  and  also  a  description  and  engravings  of  some 
figures  of  his  own,  which  he  calls  “  Breath-cohesion  and  Electric 
Cohesion  Figures.” 


At  the  meeting  of  the  British  Association  at  Bath  in 
September,  1864,  I  introduced  a  number  of  new  figures 
as  produced  not  only  on  water,  but  also  on  various  oily 
and  fatty  surfaces  ;  also  a  new  variety  named  submersion 
figures,  formed  by  allowing  a  drop  of  some  liquid  to 
descend  in  a  column  of  another  liquid.  Some  of  the 
figures  thus  produced  are  wonderfully  complex,  yet 
perfectly  definite.  Professor  Maxwell  told  me  that  he 
produced  some  of  them  by  allowing  a  liquid  to 
fall  from  a  height,  as  from  a  window,  and  looking  up  at 
it  from  below. 

I  have  heard  that  cohesion  figures  are  just  being  made 
use  of  by  the  pattern  designers  for  calico  printing,  &c. 
It  is  astonishing  how  long  it  takes  for  a  scientific  idea 
to  germinate  into  practical  fruit.  In  my  first  communica¬ 
tion  to  the  British  Association  at  Manchester,  in  the  very 
centre  of  pattern  designing  art,  where  we  would  suppose 
the  artists  were  constantly  on  the  watch  for  suggestions, 
this  prolific  suggestion  was  thrown  out,  and  has  been 
left  alone  during  seven  years.  In  my  second  paper  in 
the  Philosophical  Magazine  for  March,  1862,  I  repeated 
the  suggestion  as  follows  : — “  Many  of  these  cohesion 
figures  are  calculated  to  give  hints  to  the  pattern 
designer.  I  have  shown  these  figures  to  artists,  who  pro¬ 
nounce  some  of  them  to  be  ‘  perfect  beauty,’  and  agree 
with  me  that  numerous  shawl  and  other  patterns,  fringes 
and  borders  of  great  novelty  and  effecff,  both  as  to  form 
and  colour,  might  be  got  up  from  a  study  of  these  figures.” 

I  have  been  told  that  I  have  not  made  enough  of  so 
very  attractive  a  subject  as  these  figures  would  form  for 
public  exhibition,  &c.  As  already  stated,  and  for  the 
reasons  assigned,  I  have  not  sought  opportunity  of 
exhibiting  them  before  an  audience.  The  pleasure  of 
having  discovered  and  investigated  these  figures  is  enough 
for  me ;  I  leave  to  others  their  exhibition  and  practical 
application.  Having  carried  the  subject  as  far  as  my 
intelligence  allowed  me,  I  yearned  for  fresh  objects  of 
inquiry,  and  soon  became  interested  in  studying  the 
physical  properties  of  camphor  and  afterwards  the  whole 
subject  of  supersaturated  solutions,  on  which  you 
have  already  reported  some  of  my  results. — I  am,  &c. 

Charles  Tomlinson. 

Highgate,  N.,  Dec.  5,  1868. 

PS. — Since  writing  the  above,  Professor  Woodward,  of 
the  Midland  Institute,  has  informed  me  that  he  has 
arranged  an  apparatus  for  showing  the  figures  on  a  large 
scale  at  a  public  soiree  at  this  Institute. 


MISCELLANEOUS. 


The  University  of  Edinburgh. — Owing  to  Dr.  Lyon 
Playfair  having  been  elected  member  of  Parliament  for 
thq  Universities  of  Edinburgh  and  St.  Andrews,  he  has 
decided  to  resign  the  chair  of  chemistry  in  the  University 
of  Edinburgh. 

Apothecaries’  Hall. — We  have  much  pleasure  in 
announcing  that  Mr.  Alexander  Y.  Stewart,  formerly 
assistant  to  Professor  Anderson,  of  Glasgow  University, 
has  been  appointed  to  the  post  of  Chemical  Operator 
to  the  Company. 

University  of  London. — The  following  gentlemen 
have  passed  the  B.S.  pass  examination: — Anderson, 
Tempest,  B.Sc.  University  College;  Langmore,  John 
Wreford,  University  College ;  Poore,  George  Vivian, 
University  College  ;  Ridge,  John  James,  B.A.,  B.Sc.,  St. 
Thomas’s  Hospital.  Examination  for  Honours.— First 
Class.  Ridge,  John  James  (Scholarship  and  Gold  Medal), 
St.  Thomas’s  Hospital;  Poore,  George  Vivian  (Gold 
Medal),  University  College;  Anderson,  Tempest,  Uni¬ 
versity  College ;  Langmore,  John  Wreford,  University 
College. 
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Royal  Institution  of  Great  Britain. — Christmas 
Lectures. — A  course  of  six  lectures  (adapted  to  a  juvenile 
auditory)  “  On  the  Chemical  Changes  of  Carbon,”  will  be 
delivered  by  William  Odling,  Esq.,  M.B.,  F.R.S.,  Fullerian 
Professor  of  Chemistry  in  the  Royal  Institution,  on  the 
following  days,  at  three  o’clock: — Ledture  I.,  Tuesday, 
Dec.  29th,  1868;  II.,  Thursday,  Dec.  31st,  1868;  III., 
Saturday,  Jan.  2nd,  1869  ;  IV.,  Tuesday,  Jan.  5th,  1869  ; 
V.,  Thursday,  Jan.  7th,  1869;  VI.,  Saturday,  Jan.  gth, 
1869.  Subjects  of  the  Course  : — Change  from  marble  or 
limestone  to  carbonic  gas,  and  from  carbonic  gas  to  char¬ 
coal.  Reverse  change  from  charcoal  to  carbonic  gas,  and 
from  carbonic  gas  to  limestone.  Nature  of  the  change 
from  charcoal  to  carbonic  gas.  Carbonic  gas,  and  conse¬ 
quently  charcoal,  a  constituent  of  the  air.  Artificial 
changes  of  coal,  wood,  peat,  and  bone,  into  charcoal. 
Curious  changes  of  other  substances  brought  about  by 
charcoal.  Use  of  charcoal  to  effedt  the  purification  of  air 
and  water.  Changes  of  charcoal  from  one  form  to  another. 
Changes  of  charcoal  into  various  substances.  Strange 
properties  of  the  substances  formed  by  union  of  charcoal 
with  oxygen,  with  sulphur,  and  with  hydrogen.  Charcoal 
the  chief  constituent  of  wood  and  vegetable  tissue. 
Burning  of  charcoal  and  wood  as  fuel,  to  furnish  heat. 
Change  of  burnt  wood  and  charcoal  into  carbonic  gas. 
Unburning  of  carbonic  gas  into  wood  and  charcoal.  Heat, 
furnished  by  the  burning  of  wood  and  charcoal,  traceable 
to  the  sun. 

The  Tinning  of  Saucepans. — In  France,  as  in  other 
parts  of  the  Continent,  the  use  of  copper  saucepans  is 
very  far  more  general  than  it  is  in  England,  and  great 
care  is  generally  taken  to  keep  them  in  good  order.  In 
all  well-condudted  houses  copper  vessels  are  tinned 
frequently,  and  cooks  are  thoroughly  impressed  with  the 
danger  accruing  from  negledt  in  this  respedt.  The  police 
regulations  require  that  nothing  but  pure  tin  should  be 
used,  but  that  metal  is  dear,  while  lead  is  cheap,  and  there¬ 
fore  a  mixture  of  the  two  metals  is  too  often  made  use  of. 
The  mixture  works  well,  but  when  the  lead  forms  a  con¬ 
siderable  part  of  it  the  vessels  become  decidedly  dangerous. 
In  consequence  of  information  obtained  and  suspicions 
entertained,  the  Minister  of  War  ordered  an  inquiry  to  be 
made  into  the  subjedt  by  the  directors  of  the  military 
hospitals.  The  result  of  this  inquiry  has  been  read  before 
the  Academy  of  Medicine,  and  brings  out  the  startling 
revelation  that  some  manufadturers  of  copper  utensils  and 
tinners  mix  25,  and  in  some  cases  50,  percent  of  lead  with 
the  tin,  and  that,  in  addition  to  this,  antimony,  another 
dangerous  metal,  is  added.  From  the  fadts  thus  brought 
to  light,  M.  Gobley,  a  member  of  the  Academy  of 
Medicine,  has  drawn  up  the  following  list  of  recommend¬ 
ations  : —  1.  That  the  metal  used  to  line  copper  drinking 
vessels  shall  not  contain  more  than  1  per  cent  of  lead. 
2'.  That  not  more  than  5  or  6  per  cent  of  lead  be  mixed 
with  the  tin  used  for  saucepans  or  other  cooking  vessels, 
that  amount  offering  no  serious  danger.  3.  That  every 
maker  shall  be  required  to  mark  his  productions  with;  a 
special  stamp.  4.  That  the  travelling  tinmen  shall  be 
strictly  watched. — Journal  of  the  Society  of  Arts. 

How  Popular  Science  is  Written. — In  a  letter  on 
“  Poisonous  Dyes,”  recently  sent  to  the  Times ,  com¬ 
menting  on  the  highly  explosive  nature  of  the  dye  which 
was  supposed  to  be  used,  Mr.  Crookes  wrote — “  It  is 
almost  as  explosive  as  nitroglycerine,  and  has  already 
destroyed  one  factory,  with  loss  of  several  lives.  Should 
the  dye  retain  this  character  in  the  fabric,  the  wearers  of 
these  socks  would  be  able  to  vary  the  excitement  they  are 
now  indulging  in  in  a  highly  sensational  manner.”  This 
harmless  little  jokeling,  perpetrated  two  months  ago,  has 
this  week  been  disinterred  by  the  editor  of  a  contemporary 
which  occasionally  dabbles  in  popular  science,  and  now 
appears  in  the  following  shape : — “  Mr.  Crookes  has 
recently  asserted  that  woollen  stockings  dyed  with  picrate 
of  potash  are  liable  to  explode  on  the  feet  of  those  who 
sit  too  near  the  fire.” 


MEETINGS  FOR  THE  WEEK. 


Monday.— Medical,  8. 

-  London  Institution,  6.  Mr.  Rodwell  on  “  Heat  Treated  as 

a  Science  of  Kinetics.” 

Wednesday. — Society  of  Arts,  8.  Dr.  B.  H,  Paul,  “  On  Artificial 
Freezing," 

Thursday. — Royal,  8£. 

-  Zoological,  4. 

-  Chemical,  8. 

Friday. — Quekett  Club,  8. 


TO  CORRESPONDENTS. 

R.  Gregson. — You  can  have  no  better  dictionary  than  '\V^tts’s. 

E.  J.  M. — Received,  with  many  thanks. 

E.  H. — After  ignition  sesquioxide  of  iron  will  be  very  difficultly 
soluble  in  nitric  acid. 

Cartilage  — The  query  should  have  been  addressed  to  a  medical 
paper.  It  is  not  a  chemical  problem  to  ascertain  the  average  growth 
of  a  female  between  the  ages  of  17^  and  21. 

F.  J.  Griffin. — We  consider  it  is  scarcely  appropriate  to  our  pages. 

Communications  have  been  received,  from  J.  B.  Johnstone;  E.  J. 
Mills ;  R.  Gregson  ;  G.  F.  Rodwell  (with  enclosure)  ;  L’Abbe  A. 
Hamy  ;  T.  Hill ;  J.  H.  Pepper  ;  E.  A.  Bird  ;  Dr.  Bond  ;  J.  Samuelson  ; 
D.  Forbes,  F.R.S. ;  C.  Tomlinson,  F.R.S. ;  R.  C.  Menzies  ;  P.  LeNeve 
Foster  ;  F.  J.  Griffin  ;  S.  Reeve  (with  enclosure) ;  J.  F.  Rutter  :  E. 
W.  Streeter;  R.  M.  Rew  ;  Dr.  Hermann  Weber;  Dr.  S.  Macadam 
(with  enclosure);  A.  Syers ;  J.  Williams;  P.  Squire;  F.  M.  Jennings 
(with  enclosure);  W.  Hunter ;  J.  Thomson;  Dr.  H.  M.  Noad, 
F.R.S.;  E.  P.  H.  Vaughan  ;  Paul  Curie  (with  enclosure) ;  II.  Rastrick 
(with  enclosure);  and  M.  Murphy  (with  enclosure). 


PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  Application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five 
o’clock;  on  Saturday  from  Ten  till  One  o’clock  ;  and  from  October  to 
March  on  Monday  and  Friday  Evenings  from  Six  to  Nine  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower-street,  Bedford  Square,  W.C. 

Berners  College  of  Chemistry. — Experimental 

MILITARY  and  NAVAL  SCIENCES,  under  the  direction 
of  Professor  E.  V.  GARDNER,  F.E.S.,  &c.;  of  the  late  Royal  Poly¬ 
technic  Institution  and  the  Royal  Naval  College. 

The  Laboratory  and  Class  Rooms  are  open  daily. 

Especial  facilities  for  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c.,  conducted. 

For  particulars  &c.,  apply  to  Prof.  E.  V.  G.,  44,  Berners-street,  W‘ 

nstrudfion  in  Practical  Chemistry  and  Evening 

Classes  for  the  Study  of  Chemistry,  Botany,  Materia  Medica,  & c. 
TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J.  C.  BRAITHWAITE,  for  thirteen  years  Principal  Instruc¬ 
tor  in  the  Laboratories  of  the  Pharmaceutical  Society  of  Gi'eat 
Britain,  and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical 
Latin,  &c.,  wishes  to  inform  his  old  Pupils  and  others  that,  he  con¬ 
tinues  to  devote  his  whole  attention  to  Education. 

The  Session  1868 — 1869  will  commence  on  the  1st  of  October,  when 
Mr.  BRAITHWAITE’S  Laboratory,  which  has  been  emaiged, 
will  be  re-opened  at  10  a.m.  for  Instruction  1  u  Practical  Chemistry  as 
applied  to  Pharmacy,  Medicine,  Analysis,  &c.  Pupils  can  enter  at 
any  period.  Terms  moderate. 

THE  CHEMICAL  and  TOXICOLOGICAL  CLASS  meets  as 
usual  every  Monday  and  Thursday  Evening,  at  8  p.m.,  commencing 
October  xst. 

The  LATIN  CLASS  for  the  reading  of  the  Pharmacopoeia,  Physi¬ 
cians’  Prescriptions,  &c.,  every  Tuesday  and  Friday  Evening,  at  8  p.m., 
commencing  October  2nd. 

The  BOTANICAL  and  MATERIA  MEDICA  CLASSV  every 
Wednesday  and  Saturday  Evening,  at  8  p.m.  The  usual  EXCUR¬ 
SIONS  for  the  STUDY  of  PRACTICAL  BOTANY  will  be  con¬ 
tinued  every  Saturday  until  further  notice. 

Fee  to  either  of  the  above  Classes  Half-a-Guinea  per  Month  ;  to 
the  Botanical  Excursions  only,  Half-a-Guinea  per  Eight  Lessons. 
Pupils  can  enter  at  any  period. 

Gentlemen  privately  prepared  for  the  Examinations  of  the  Pharma¬ 
ceutical  Society,  &c.,  the  “  Special  Examination  for  Chemists  in  Busi¬ 
ness,”  and  for  the  “  Modified  Examination  for  Assistants." 

All  Fees  must  be  payable  in  advance. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped  envelope. 
Address,  54,  Kentish  Town  Road  N.W. 

Mr.  Braithwaite  receives  a  few  Pupils  to  board  in  his  house. 
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ON  THE 

CHEMISTRY  OF  SUGAR  MANUFACTURE  AND 
SUGAR  REFINING.* 

By  Dr.  WALLACE,  F.R.S.E.,  F.C.S. 


About  eight  years  ago  I  had  the  honour  of  delivering  a 
discourse  to  the  members  of  the  Philosophical  Society  of 
Glasgow  “  On  some  Points  in  the  Chemistry  of  Sugar 
Refining.”  Since  that  time  the  sugar-refining  trade  of 
this  country  has  undergone  great  changes.  The  Clyde 
houses  have  increased  to  nearly  three  times  the  amount 
of  their  former  production,  while  in  London,  formerly  the 
principal  seat  of  the  manufacture, many  of  the  refineries  have 
altogether  ceased  working,  while  others  are  doing  but  little 
business.  The  Greenock  sugar  is  now  sold  in  nearly  every 
considerable  town  in  Great  Britain  and  Ireland,  and  it  is 
a  faCt  that  raw  sugar  has  been  purchased  in  London  and 
in  Liverpool,  refined  in  Greenock,  and  sent  back  again  to 
the  place  it  came  from.  The  English  ports,  especially  Lon¬ 
don  and  Liverpool,  possess  great  advantages  so  far  as  the 
purchase  of  the  raw  material  is  concerned ;  but  Greenock  has 
other  circumstances  in  her  favour  that  more  than  counter¬ 
balance  these  advantages.  In  Greenock  we  have  cheap 
ground,  cheap  labour,  cheap  coals  and  water,  not  only 
very  moderate  in  price,  but  of  a  quality  remarkably  well 
adapted  for  refining  purposes,  while  the  re-burning  of 
charcoal  is  not  regarded  as  a  nuisance.  The  same  favour¬ 
able  circumstances  exist  also,  although  to  a  less  extent,  in 
Glasgow ;  and  it  appears  highly  probable  that  but  for  the 
want  of  a  good  raw-sugar  market,  the  refining  trade  would 
soon  be  in  a  great  measure  confined  to  the  Clyde.  There 
cannot  be  a  doubt  that  the  Greenock  refiners  have  ex¬ 
hibited  during  the  last  ten  or  twelve  years  extraordinary 
enterprise,  and  have  taken  the  lead  in  the  introduction  of 
improvements,  both  mechanical  and  chemical,  while,  on  the 
other  hand,  they  have  rejected  various  innovations  which 
have  turned  out  miserable  failures.  The  Greenock  refiners 
have,  however,  been  poorly  repaid  for  their  energy,  perse¬ 
verance,  and  skill ;  the  extraordinary  competition  between 
the  different  firms  has  made  it  difficult  to  find  an  outlet 
for  the  produce,  while  the  French  and  Belgian  system  of 
duties  on  the  raw  sugar,  and  drawback,  as  it  is  called, 
upon  the  refined  when  exported,  operate  against  them 
in  common  with  all  other  British  refiners.  I  shall  refer 
to  this  subject  by  and  by  ;  but  in  the  meantime  shall 
merely  state  briefly  that  the  Governments  referred  to  offer 
a  premium  to  their  refiners  to  export  their  produce — they 
charge  a  duty  on  the  raw  sugar,  and  on  the  refined  being 
exported  give  a  drawback  amounting  to  considerably  more 
than  the  duty  that  was  paid.  A  direct  result  of  this  un¬ 
fair  competition  is  that  loaf  sugar  cannot  now  be  made 
profitably  in  this  country,  and  that  branch  of  the  trade 
may  almost  be  said  to  have  ceased. 

In  the  production  of  crushed  sugar  an  immense  impetus 
has  been  given  by  the  introduction  of  the  centrifugal 
machine  for  draining  the  syrup  away  from  the  crystals  ; 
not  the  least  of  the  advantages  being  the  extremely  rapid 
return  of  the  sugar  in  a  marketable  form,  it  being  possible 
to  have  the  refined  product  ready  for  sending  out  in  thirty- 
six  hours  from  the  time  the  raw  sugar  was  “  blown  up.” 
The  whole  system  of  refining  has  undergone  a  great 
change  :  a  much  greater  quantity  of  charcoal  is  now  used 
than  formerly,  and  it  is  much  more  frequently  renewed, 
and  there  is  now  very  little  of  extremely  low  sorts  manu¬ 

*  Read  at  the  Meeting  of  the  Chemical  Section  of  the  Philo¬ 
sophical  Society  of  Glasgow,  Dec.  7,  1868, 


faCtured,  the  production  being  mostly  confined  to  two 
kinds,  whites  and  yellows.  Another  innovation  is  boiling 
down  to  “a  jelly”  as  it  is  technically  called— that  is,  with¬ 
out  graining  in  the  pan  ;  and  the  pans  are  so  much  im¬ 
proved  by  very  wide  necks  to  permit  the  free  escape  of 
the  steam,  extensive  heating  surface,  and  great  condensing 
power,  that  a  panful  of  the  largest  size  may  be  boiled 
down  in  two  or  three  hours  and  at  a  temperature  ranging 
from  50°  to  550  C.  (1220  to  131°  F.).  Another  alteration  of 
the  system — I  can  scarcely  call  it  an  improvement,  although 
I  suppose  it  is  now  necessary  in  order  to  make  ends  meet — 
is  the  practice  of  “  in  and  in  ”  working,  whereby  no  syrup 
is  ever  turned  out,  but  the  whole  produce  leaves  the 
house,  as  it  came  in,  in  the  form  of  sugar.  In  former 
times — that  is,  six  or  eight  years  ago,  the  raw  sugar  being 
dissolved  and  decolourised,  yielded  a  liquor  which,  on 
boiling  down,  gave  a  crop  of  crystals  of  white,  or  nearly 
white,  sugar  called  “lumps,”  and  a  syrup  called 
technically  “  green  syrup.”  This  green  syrup  was  again 
boiled  down,  and  gave  a  second  crop  of  crystals  called 
“  pieces,”  and  a  syrup  which  was  either  sold  as  “  golden 
syrup  ”  or  boiled  down  again  to  obtain  a  further  quantity 
of  sugar.  In  any  case  the  ultimate  result  was  that  the 
accumulated  salts  and  other  impurities  of  the  raw  sugar, 
so  far  as  they  were  not  extracted  by  the  charcoal,  were 
got  rid  of  in  the  golden  syrup.  At  the  present  time  the 
Greenock  houses,  as  a  rule,  turn  out  no  syrup  ;  in  other 
words,  the  impurities  referred  to  are  carried  out  of  the  sugar- 
house  in  the  yellows,  these  being  purposely  made  with  a 
very  small  grain  so  as  to  carry  a  large  quantity  of  syrup. 
These  are,  in  few  words,  some  of  the  more  salient  features 
of  the  present  system  as  distinguished  from  that  existing 
only  a  very  few  years  ago  ;  but  there  are  also  very  great  im¬ 
provements  in  many  particulars,  such  as  in  the  purchase 
of  raw  sugars,  the  chemical  examination  from  time  to  time 
of  the  charcoal  as  well  as  the  various  products  of  the 
refinery,  and  an  intelligent  scientific  supervision  of  the 
whole  process,  which  contrasts  strikingly  with  the  rule-of- 
thumb  system  of  former  times. 

In  the  preparation  of  the  raw  material,  considerable 
changes  have  occurred.  The  most  notable  of  these  in 
regard  to  cane  sugar,  is  the  system  of  Mr.  Fryer,  of  Man¬ 
chester,  by  which  the  cane  juice  is  boiled  down,  or  rather 
evaporated,  very  rapidly  by  exposing  it  to  heated  air  in  a 
very  thin  stream  running  over  an  inclined  plane  by  means 
of  which  a  result  is  obtained  which  becomes  solid  on 
cooling,  and  is  imported  into  this  country  under  the  name 
of  “  concrete.”  In  the  beet  sugar  manufacture  the 
“  carbonatation  ”  process  has  been  followed  out  to  a  con¬ 
siderable  extent,  and,  in  faCt,  is  becoming  universal.  This 
consists  in  the  addition  to  the  juice  of  a  rather  large 
quantity  of  lime,  which  is  afterwards  separated  by  a 
current  of  carbonic  acid  gas.  A  peculiar  vacuum  pan  is 
employed  for  the  evaporation  of  the  weak  syrups,  three 
pans  being  arranged  in  one  connection,  the  steam  of  the 
first  being  made  to  heat  the  second,  and  the  steam  of  the 
second  the  third.  This  is  called  the  “  triple  effet,”  and 
is  now  very  generally  employed. 

Having  briefly  introduced  the  subject,  I  shall  now 
proceed  to  consider,  in  greater  detail,  the  various  branches 
into  which  it  may  be  divided ;  premising,  however,  that 
for  the  sake  of  making  the  whole  matter  connected,  and, 
to  some  extent,  complete,  it  will  be  necessary  to  mix  up 
with  a  little  that  is  new  a  great  deal  with  which  many  of 
you  are  already  very  well  acquainted. 

Varieties  of  Sugar. — Of  the  many  varieties  of  sugar 
known  to  chemists  two  only,  so  far  as  I  am  aware,  are 
concerned  in  sugar  refining,  viz.,  cane  sugar  and  fruit 
sugar,  but  we  may  also  take  into  our  catalogue  that  kind 
known  as  grape  or  starch  sugar.  The  three  varieties  con¬ 
tain  respectively  the  following  quantities  of  carbon, 
hydrogen,  and  oxygen  : — 

Cane  sugar  or  sucrose .  C12H22O11. 

Fruit  sugar  or  fruCtose .  Ci2H240I2. 

1  Grape  or  starch  sugar,  or  glucose  Ci2H240i2,2H20. 
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Fruit  sugar  and  glucose  were  formerly  confounded  to¬ 
gether,  but  they  have  been  clearly  shown  to  be  quite 
distinCt,  as  much  so  as  cane  sugar  and  fruit  sugar,  but 
fruit  sugar  is  clearly  intermediate  between  sucrose  and 
glucose,  which  last  is  the  ultimate  result  of  the  aCtion  of 
acids,  heat,  and  ferments  upon  all  other  forms  of  sugar,  as 
well  as  upon  the  other  members  of  the  amylaceous  group. 
In  all  these  changes  there  is  simply  the  assimilation  of 
the  elements  of  water.  Very  weak  acids,  with  the  aid  of 
heat,  effedt  the  conversion  of  cane  sugar,  first  into  fruit, 
and  then  into  grape  sugar  ;  an  elevated  temperature  alone, 
in  presence  of  water,  accomplishes  the  same  transforma¬ 
tions,  but  less  rapidly.  The  following  experiments,  made 
with  a  solution  of  pure  sugar  in  distilled  water,  illustrate 
well  the  danger  of  keeping  syrups  at  a  high  temperature 
for  a  lengthened  period  of  time  : — In  the  first  experiment 
a  quantity  of  the  syrup  was  heated  to  about  go0  C.  (194°  F.) 
until  a  large  proportion  of  the  sugar  crystallised  out  ; 
more  water  was  then  added,  and  the  evaporation  and 
solution  repeated  several  times.  A  thick  syrup  was  at 
last  obtained,  which  refused  to  give  any  crystals  when 
kept  for  weeks  over  oil  of  vitriol.  Analysis  showed  the 
mixture  to  contain  cane  and  fruit  sugar  in  the  proportion 
of  one  of  the  former  to  fourteen  of  the  latter.  In  the  next 
experiment  the  syrup  was  kept  for  several  months  in  one 
of  the  floors  of  a  sugar  house,  the  temperature  of  which 
varied  from  320  to  38°  C.  (go0  to  ioo°  F.),  water  being 
from  time  to  time  added.  A  thick,  almost  semi-solid, 
syrup  was  thus  obtained,  which  did  not  show  the  slightest 
appearance  of  crystals  even  under  the  microscope.  It 
contained  1  part  of  cane  sugar  to  10  of  fruit  sugar.  The 
syrup  was  left  exposed  in  the  same  vessel  for  some  time 
afterwards  without  undergoing  any  apparent  change,  when 
suddenly  the  whole  was  transformed  into  a  soft  solid 
mass,  consisting  of  microscopic,  but  distinCt,  crystals  of 
glucose.  Weak  acids  give  rise  to  the  formation  of  grape 
sugar  ;  but  this  change  does  not  appear  to  begin  until  all 
the  cane  sugar  has  first  been  converted  into  fruCtose.  I 
have  never  observed  crystals  of  glucose  in  any  of  the 
ordinary  products  of  the  sugar  house.  Heavy  syrups  and 
treacle  .contain  generally  minute  crystals,  but  the  micro¬ 
scope  shows  these  to  be  cane  sugar,  the  angles  being  as 
sharply  defined  as  in  sugar  candy.  Fruit  sugar  does  not 
crystallise  at  all,  but  forms,  on  evaporation,  a  tenacious 
semi-solid  mass.  This  description,  however,  rather 
belongs  to  a  mixture  of  fruit  sugar  with  a  small  proportion 
of  cane  sugar,  for  as  soon  as  the  latter  disappears  the 
formation  of  grape  sugar  commences.  Grape  sugar 
crystallises  without  difficulty  from  a  tolerably  strong 
solution,  provided  the  latter  has  not  been  exposed  to  too 
high  a  temperature. 

The  natural  distribution  of  the  varieties  of  sugar  may 
be  disposed  of  in  a  few  words.  When  the  sacharine  juices 
are  acid,  as  in  grapes  and  other  common  fruits,  the 
variety  of  sugar  present  is  fruCtose,  which  changes  when 
the  fruits  are  dried  and  kept  for  some  time,  especially  if 
the  skins  are  ruptured  ;  so  that  in  dried  fruits,  such  as  figs 
and  raisins,  hard  granular  masses  of  glucose  are  frequently 
met  with;  but  when  the  juices  are  either  alkaline  or 
neutral,  cane  sugar  is  the  variety  of  saccharine  matter 
present.  We  have  cases  in  which,  in  the  same  plant,  at 
different  times,  or  in  different  parts  of  the  plant,  we  have 
an  acid  sap  containing  fruit  sugar,  and  an  alkaline  sap 
containing  cane  sugar.  No  doubt  is  entertained  by  chemists 
that  the  sugars  play  a  very  important  part  in  the  nutrition 
of  plants,  and  in  the  vegetable  organism  there  seems 
to  be  a  perfect  facility  in  the  change  from  cane  to  fruit 
sugar  or  vice  versa.  Out  of  the  laboratory  of  the  plant, 
however,  it  is  very  different ;  we  can  readily  change  cane 
to  fruit  or  grape  sugar,  but  the  backward  operation  is  one 
that  defies  our  powers.  We  have  lately  seen  many 
wonderful  transformations  of  organic  bodies  and  the 
artificial  formation  of  compounds  hitherto  formed  only 
by  natural  processes,  but  we  have  not  yet  been  able  to 
change  fruCtose  or  glucose  into  cane  sugar,  and  I,  for  one, 
do  not  expeCt  that  it  ever  will  be  done. 


Cane  sugar  crystallises  readily  in  four-sided  prisms  with 
rhomboidal  bases,  but  the  crystals  have  often  a  cubical 
appearance,  and  sometimes,  by  truncation,  they  assume 
the  aspedt  of  six-sided  prisms.  The  crystals  are  always 
sharp  and  well-defined,  even  when  produced  from  the 
most  impure  syrups.  Cane  sugar  is  distinguished  from  all 
other  substances  by  its  intensely  sweet  taste,  which,  when 
the  sugar  is  pure,  is  unaccompanied  by  any  kind  of 
flavour.  As  the  sensation  of  sweetness  depends  very  much 
on  the  rapidity  of  solution,  it  follows  that  fine-grained 
sugar  which  dissolves  rapidly  in  the  mouth  appears 
sweeter  than  large  crystals  which  dissolve  slowly,  and 
hence  the  absurd  popular  notion  that  one  kind  of  sugar 
can  be  sweeter  than  another,  both  being  equally  pure. 
Cane  sugar  is  devoid  of  odour  and  colour.  It  is  highly 
soluble  in  water,  which  takes  up,  at  the  comparatively 
low  temperature  of  g°  C.  (48°  F.),  about  an  equal  weight. 
With  increase  of  temperature  the  power  of  solution  is 
very  much  augmented,  and  at  the  boiling  point  of  the 
liquid  the  capacity  of  water  for  dissolving  sugar  is  almost 
unlimited.  At  the  degree  of  heat  at  which  syrups  are 
boiled  down  in  the  vacuum  pan  (49°  to  540  C.,  or  120°  to 
130°  F.),  water  does  not  by  any  means  possess  this  power 
of  unlimited  solution,  and  the  sugar  readily  crystallises 
out  if  the  syrup  is  not  too  much  loaded  with  impurities. 

Fruit  sugar  is  uncrystallisable,  but  forms,  when  dried 
in  vacuo  at  the  ordinary  temperature  of  the  air,  a  gummy 
semi-solid  mass.  It  possesses  a  left-handed  rotative 
power  on  polarised  light,  from  which  circumstance  it  has 
received  the  rather  clumsy  names  of  “  laevulose  ”  and 
“  inverted  sugar.”  I  have  never  found  this  variety  of 
saccharine  matter,  as  produced  artificially,  in  a  pure  state, 
but  always  more  or  less  mixed  with  cane  sugar.  It  exists 
abundantly  in  golden  syrup,  molasses,  treacle,  also  in 
honey,  especially  when  new.  Cane  sugar  refuses  to 
crystallise  from  a  syrup  which  contains  rather  more  than 
an  equal  weight  of  this  variety,  and  I  have  found  that  a 
syrup  which  is  saturated  and  which  contains  less  than 
8  of  cane  to  10  of  fruit  sugar,  is  absolutely  undrainable 
at  any  temperature.  Here,  then,  is  a  serious  evil  in  sugar 
refining — every  pound  of  fruit  sugar  destroys  the  crystal¬ 
lising  power  of  nearly  as  much  cane  sugar.  With  regard 
to  the  sweetening  power  of  fruit  sugar  I  cannot  give  any 
precise  information,  as  I  negleCted  to  ascertain  this  point 
when  I  had  an  opportunity  of  examining  a  nearly  pure 
specimen.  Ordinary  golden  syrup,  which  contains  about 
40  per  cent  fruit  sugar  and  30  to  35  percent  cane  sugar, 
appears  fully  sweeter  than  a  solution  of  pure  cane  sugar, 
but  it  has  a  certain  flavour,  and  contains  alkaline  salts 
which  prevent  a  proper  estimate  of  the  sweetness  being 
made.  It  is  stated,  however,  to  be  superior  to  grape 
sugar,  but  inferior  to  cane  sugar  in  sweetening  power. 

Fruit  sugar  is  more  soluble  in  alcohol  than  cane  sugar, 
which,  indeed,  is  practically  insoluble  in  absolute  alcohol  ; 
and  this  liquid  has  been  proposed  for  washing  crystals  of 
cane  sugar  for  the  purpose  of  freeing  them  from  adhering 
syrup,  without  materially  affeCting  the  crystals  themselves. 
The  experiment  succeeds  admirably  on  the  small  scale, 
and  has  long  been  used  on  the  continent  for  testing  raw 
sugars,  but  there  are  certain  difficulties  in  applying  it  in 
aCtual  practice,  say  upon  50  to  100  tons  per  day  of 
material.  It  would  be  hopeless  to  use  it  unless  duty-free, 
on  account  of  its  expense,  and,  besides,  it  is  difficult  to 
obtain  a  cheap  alcohol  of  such  purity  that  it  would  not 
communicate  a  flavour  to  the  sugar,  while  methylated 
spirit  is  quite  inapplicable.  Still,  I  believe  that  alcohol 
might  be  introduced  into  the  sugar  refineries  of  this 
country  for  washing  raw  sugar  if  it  could  be  had  duty 
free.  Of  course  the  sugar  would  be  refined  in  the  usual 
way  afterwards,  but  the  product  would  be  much  superior. 

Much  has  been  written  about  the  dialysis  of  impure 
syrups,  and  when  Professor  Graham’s  paper  on  dialysis 
first  appeared  I  tried  the  process  upon  golden  syrup,  but 
without  a  satisfactory  result.  The  process  has  never  been 
applied  on  the  large  scale  in  this  country  so  far  as  I 
know,  but  it  has  been  adopted  successfully  in  some  of 
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the  continental  refineries  with  beet  syrups  containing  a 
large  quantity  of  chloride  and  nitrate  of  potassium, 
chloride  of  sodium,  and  other  alkaline  salts,  and  the  efforts 
of  those  who  have  tried  it  have  rather  been  to  separate 
those  salts  than  to  dissociate  the  cane  from  the  fruit  sugar 
of  which  beet  juice  contains  only  traces.  I  expected  that 
fruit  sugar  would  have  adted  as  a  colloid,  and  would  have 
refused  to  pass  in  any  considerable  quantity  through  the 
dialysing  septum,  but  in  this  I  was  disappointed.  If  time 
permits  I  will  briefly  describe  Dubrunfaut’s  apparatus 
called  the  “  Osmogene  ”  used  for  dialysing  beet  molasses. 

Grape  sugar,  otherwise  called  starch  sugar,  or  inverted 
sugar,  or  laevulose,  never  occurs  in  any  of  the  products 
of  the  sugar  manufacture,  so  far,  at  least,  as  my  observa¬ 
tions  have  gone.  It  crystallises  in  fibrous  masses  or  tufts 
radiating  from  a  centre,  presenting  a  very  beautiful 
appearance  when  examined  with  a  lens.  I  he  crystals 
are  said  to  be  cubical,  but  usually  they  are  minute  and 
indistinct.  It  is  less  soluble  than  cane  sugar,  requiring 
about  an  equal  weight  of  cold  water  for  solution.  It  is 
less  sweet  than  cane  sugar  in  the  proportion  of  2I  to  1. 
Fruit  sugar  soon  changes  to  glucose  if  no  cane  sugar  is 
present.  As  I  have  already  stated,  we  frequently  find 
granular  lumps  of  glucose  in  raisins  and  other  dried  fruits 
the  skins  of  which  have  been  ruptured.  The  whiteness 
and  viscousness  of  old  honey  is  due  to  the  presence  of 
crystals  of  glucose,  while  new  honey  is  a  clear  transparent 
syrup.  I  have  seen  jelly  prepared  from  the  juice  of 
currants  and  other  acid  fruits  and  loaf  sugar,  in  which, 
by  too  long  continued  boiling,  all  the  cane  sugar  had 
been  changed,  become  opaque  and  semi-solid  from  the 
same  cause.  This  phenomenon  must  not  be  confounded 
with  the  much  more  common  one  of  cane  sugar  forming 
a  hard  crisp  crust  upon  the  surface  of  the  jelly. 

Glucose  is  largely  manufactured  in  France  from  potato 
starch,  and  more  lately  in  America  from  Indian  corn, 
and  is  extensively  used  by  brewers,  distillers,  and  con¬ 
fectioners;  but  it  is  not  likely  to  come  into  use  as  a 
sweetening  agent,  unless  it  be  to  adulterate  the  cheaper 
kinds  of  refined  sugar  ;  and  as  these  are  now  sold  at  about 
3d.  a  pound,  there  does  not  appear  to  be  much  chance  of 
extensive  fraud  being  practised  is  this  direction. 

I  have  already  referred  to  the  aCtion  of  weak  acids  in 
inverting  cane  sugar,  if  I  may  be  allowed  to  use  the  ex¬ 
pression,  and  may  here  add  that  it  is  of  the  utmost 
importance  in  sugar  refining  to  prevent  the  occurrence  of 
even  the  slightest  trace  of  acid,  which  not  only  changes 
the  cane  sugar  more  or  less  into  the  uncrystallisable 
variety,  but  enables  the  liquors  to  dissolve  iron  from 
animal  charcoal  or  from  iron  tanks  or  cisterns,  besides 
other  impurities.  In  this  way  Mr.  Beane’s  process  for 
treating  animal  charcoal  with  hydrochloric  acid  gas, 
although  otherwise  all  that  can  be  desired,  has  entirely 
failed,  and  has  caused  ruinous  expense  to  some  refiners 
who  have  used  it. 

Alkalies  aCt  but  little  upon  cane  sugar  (I  mean. when 
very  dilute)  but  upon  fruit  sugar  they  aCt  energetically,  | 
producing  glucic  acid,  and  subsequently  other  compounds 
of  a  brown  colour.  Hence  it  is  that  while  with  beet  juice, 
which  contains  at  most  only  traces  of  fruit  sugar,  a  con¬ 
siderable  excess  of  lime  may  safely  be  used  in  clarifying, 
the  same  treatment  upon  cane  juice  or  a  solution  of 
common  raw  sugar  produces,  on  boiling,  a  dark  brown 
colour. 

The  adtion  of  ferments  on  sugars,  so  far  as  these  are 
concerned  in  the  process  of  sugar  refining,  next  claim  our 
attention.  In  my  paper  of  eight  years  ago  thissubjedt 
occupied  a  large  space,  but  now  I  may  dismiss  it  in  a  few 
words.  The  fadt  is  that  the  duration  of  the  whole  pro¬ 
cess  of  refining  is  now  so  very  short  that  there  is  little 
time  for  fermentation. 

In  the  sugar-house  two  kinds  of  fermentation  are 
recognised.  The  first  of  these  affedts  chiefly  strong  or 
comparatively  strong  liquors,  and  communicates  to  them 
a  peculiar  viscidity  and  ropiness,  and  the  property  often 
seen  in  treacle  and  occasionally  in  golden  syrup,  of  draw¬ 


ing  out  to  a  thread  of  extreme  tenuity.  This  is  technically 
called  “  smear,”  from  the  circumstance  that  such  viscous 
liquors  will  never  drain  away  from  crystals  with  which 
they  may  be  mixed.  Frequently  sugar-houses  have  been 
entirely  stopped  from  the  occurrence  of  smear,  which 
once  introduced  seems  to  spread  like  an  epidemic.  It 
appears  to  be  the  same  kind  of  adtion  that  is  so  trouble¬ 
some  in  the  West  Indies  in  making  rum  from  molasses, 
which  is  called  the  viscous  fermentation,  and  which  is 
now  prevented  by  mixing  a  considerable  quantity  of  sul¬ 
phuric  acid  with  the  liquor  while  undergoing  the  alcoholic 
fermentation.  Smear  is  always  the  result  of  filthiness, 
and  may  be  prevented  with  certainty  by  keeping  every¬ 
thing  about  the  sugar-house  clean  and  fumigating  with 
sulphurous  acid  gas.  In  my  paper  already  referred  to,  in 
which  this  subject  is  treated  of  at  considerable  length,  I 
have  ascribed  the  occurrence  and  propagation  of  smear  to 
the  adtion  of  microscopic  vegetable  organisms,  which  I 
invariably  found  to  be  present  in  smeary  liquors  ;  but 
smear  is  now  a  thing  of  the  past,  and  I  will  not  waste 
time  in  referring  to  it  further. 

The  other  kind  of  fermentation,  however,  which  I  shall 
call  the  ladtic,  demands  our  earnest  attention,  for  no  sugar- 
house  is  absolutely  free  from  it,  although  in  those  that 
have  placed  themselves  undercompetent  chemical  direction 
it  is  reduced  to  a  trifling  amount,  and  gives  little  or  no 
trouble.  The  ladtic  fermentation  occurs  only  in  weak 
liquors,  especially  in  those  below  50  Baume  ;  it  is  most 
active  at  a  temperature  ranging  from  38°  to  49°  (ioo°  to 
1200  F.),  and  it  is  produced  most  energetically  by  the 
oxidising  adtion  of  animal  charcoal.  This  subjedt  has 
been  minutely  described  in  my  paper  on  “  Animal 
Charcoal,”  published  only  a  few  months  since,*  but  I 
shall  briefly  summarise  the  matter.  When  sugar  liquor 
is  run  hot  into  a  cistern  filled  with  animal  charcoal  and 
drawn  off  again  at  a  comparatively  high  temperature,  little 
or  no  fermentation  occurs  ;  but  when  the  process  is  ended, 
and  the  char,  impregnated  with  vegetable  albumen  and 
various  impurities  extradted  from  the  liquor,  is  washed 
with  water  containing  free  oxygen,  the  char  is  soon  cooled 
down  to  the  temperature  most  favourable  to  the  ladtic 
fermentation,  and  the  washings  come  away  sour  and 
putrid,  and  more  or  less  loaded  with  lactate  of  calcium 
and  other  salts,  the  lime  being  derived  from  the  calcic 
carbonate  contained  in  the  charcoal  besides  a  distindt 
quantity  of  iron.  The  weaker  the  washing  water,  it  is 
generally  the  more  acid,  until  at  last  the  washings  contain 
more  calcic  salts  than  sugar.  It  is  customary  to  use  the 
weak  char  washings  for  dissolving  fresh  sugar,  but  this  is 
a  most  pernicious  system  as,  amongst  other  evils,  it 
introduces  iron  into  the  crushed  sugar  together  with  an 
offensive  odour.  These  evils,  as  described  in  my  paper 
on  “  Charcoal,”  may  be  prevented  by  keeping  up  the  char 
cisterns  to  a  pretty  high  temperature  and  washing  with 
water  kept  constantly  boiling.  The  char  washings  also, 
if  not  immediately  boiled  down,  should  be  kept  up  to  near 
the  boiling  point  by  means  of  steam  pipes. 

Having  thus  described  the  two  varieties  of  sugar 
concerned  in  sugar  refining,  I  shall  now  allude  briefly  to 
the 

Manufacture  of  Cane  Sugar. 

A  tolerably  complete  description  of  the  principles  and 
pradtice  of  this  industry  will  be  found  in  various  books  of 
reference,  such  as  Knapp’s  “  Technology,”  Muspratt’s 
“  Didtionary,”  or  Ure’s  “  Dictionary  of  Arts,”  (new 
edition),  and  I  shall  only  refer  to  a  few  points.  The  sugar 
cane  contains  about  16  per  cent  of  sugar  and  70  pel  cent 
of  water,  together  with  about  -3  per  cent  of  soluble  salts, 
making  altogether  about  86  per  cent  of  juice,  of  which 
three-fourths  are  expressed  in  the  cane-crushing  mill, 
provided  it  is  a  good  one,  and  one-fourth  is  left  in  the 
megass  or  crushed  canes.  One  would  fancy  that  such  a 
great  loss  as  one-fourth  of  the  whole  produce  of  the 
growth  of  the  cane  would  make  the  planters  careful  to 
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save  any  further  loss  or  deterioration  of  the  produff,  yet 
until  very  recently  the  process  of  treating  the  cane  juice 
after  expression  has  been  exceedingly  crude  and  wasteful. 
The  juice,  at  about  io°  Baume,  is  mixed  as  soon  as 
possible  with  a  certain  amount  of  lime,  called  temper 
lime,  and  heated  in  a  vessel  called  the  clarifyer.  A  scum 
rises  to  the  surface  (consisting  of  vegetable  albumen  and 
other  matters)  and,  after  settling,  the  clear  liquor  is  run 
off  to  the  first  of  a  series  of  evaporating  pans  in  which, 
gradually  transferred  to  a  pan  nearer  the  source  of  heat 
than  the  last,  it  is  boiled  down  to  such  a  consistence  that 
on  cooling  it  forms  a  good  crop  of  crystals.  The  mixture 
is  aiterwards  placed  in  hogsheads  or  casks  perforated  with 
holes  into  which  reeds  are  inserted,  and  the  mother  liquor, 
called  molasses,  is  allowed  to  drain  away  ;  but  the  sugar 
is  never  fully  drained,  and  consequently  loses  considerably 
on  the  voyage  to  this  country.  The  process  has  many 
other  disadvantages:  the  high  temperature  of  the  pans  or 
“  teaches  ”  as  they  are  called,  especially  the  last  of  the 
series,  in  which  the  juice  is  boiled  down  to  the  strength 
necessary  for  forming  crystals,  gives  rise  to  the  formation  of 
a  large  quantity  of  fruit  sugar  and  of  coloured  products,  the 
subsequent  removal  of  which, _  by  animal  charcoal,  adds 
much  to  the  expense  of  refining.  And,  again,  in  most 
factories  sufficient  care  is  not  taken  to  prevent  fermenta¬ 
tion,  hence  acids  are  formed  which,  in  the  boiling  down, 
favour  the  formation  of  fruit  sugar,  which  in  ordinary 
West  India  sugar,  such  as  is  used  for  refining  purposes, 
generally  amounts  to  from  4  to  6  per  cent.  The  use 
of  sulphurous  acid,  sodic  sulphite,  and  calcic  bisulphite, 
has  been  attended  with  most  favourable  results  in  our 
West  India  colonies,  preventing  fermentation  very  com¬ 
pletely,  and  also  improving  the  colour  of  the  produff. 
Of  the  three  forms  in  which  sulphurous  acid  may  be  used 
that  of  the  gas  is,  I  believe,  the  best,  but  the  bisulphite  of 
calcium  is  somewhat  easier  of  application,  and  answers 
the  purpose  perfectly  well.  The  use  of  sulphurous  acid 
is  to  prevent  fermentation  in  the  juice  when  weak— after 
it  has  acquired  a  tolerably  high  density  there  is  little 
tendency  to  ferment.  The  employment  of  various  forms 
of  evaporators  in  which  steam  is  the  heating  power  has 
also  greatly  improved  the  character  of  our  colonial  pro¬ 
duce  ;  but  unfortunately  our  sliding  scale  of  duties  offers, 
as  it  were,  a  premium  to  planters  to  produce  a  dark 
coloured  sugar,  for  the  finer  the  colour  the  higher  is  the 
duty.  The  various  duties  charged  upon  sugar  entering 
the.  ports  of  the  United  Kingdom  are  as  follows,  the 
various  numbers  referring  to  arbitrary  standards  ;  formerly 
the  Dutch  standards  were  in  use,  of  which  No.  6  is  an 
extremely  low  sugar— in  faff,  almost  black,  and  No.  20  is 
pure  white : — 

Refined  sugar . 12s.  per  cwt. 

No.  1.  (above  No.  15,  D.S.)  ns.  3d.  ,, 

»  2-  (11  to  15,  D.S.)  ios.  6d.  „ 

„  3-  (9  to  11,  D.S.)  gs.  yd.  „ 

,,  4.  (below  9  D.S.)  8s.  ,, 

Molasses  ..  3s.  6d.  „ 

The  evaporators  referred  to  are  all  constructed  upon  the 
principle  of  taking  up  a  quantity  of  the  liquor  in  a  hot 
state  and  exposing  it  to  the  air ;  in  one  form  of  it  we  have 
a  reel  of  pipes  connected  by  drums  or  discs  at  each  end, 
with  steam  passing  through,  and  as  the  reel  revolves  one- 
half  the  pipes  are  in  the  liquor  and  the  other  half  in  the 
air,  with  a  thin  coating  of  the  liquor  upon  them ;  in 
another  form  of  the  apparatus  a  series  of  flat  hollow  di§cs, 
kept  filled  with  steam,  are  fitted  to  a  hollow  axis,  by 
which  the  discs  are  revolved  constantly,  one-half  in  the 
liquor,  the  other  half  in  the  air.  Vacuum  pans  are  now 
largely  used  in  the  colonies,  but  the  produff  obtained  with 
them— at  least,  the  first  crop  of  sugar— is  more  suitable  for 
dneff  consumption  than  for  refining.  In  the  ordinary 
mode  of  boiling  down  only  one  crop  of  sugar  is  obtained, 
but  when  a  vacuum  pan  is  used,  and  the  process  is  other¬ 
wise  carefully  conducted,  two  crops  may  be  had.  Thus 
in  Mauritius  there  is  prepared,  first  a  fine  hard-grained 


sugar  largely  used  in  England  for  domestic  purposes  ( 
Scotland  raw  sugar  is  only  used  for  refining),  and  next 
what  is  called  “  syrup-Mauritius  sugar,”  used  by  refiners. 
The  molasses  in  this  case  are  not  very  good,  at  least  if  I 
may  judge  from  the  rum  that  is  imported  from  Mauritius. 
It  has  been  attempted  to  make  refined  sugar  in  the  colonies 
direff  from  the  juice,  but  without  much  success.  The 
scarcity  of  skilled  labour,  the  dearness  of  fuel,  and  in 
many  cases  the  want  of  a  copious  supply  of  pure  water, 
have  all  operated  against  the  realisation  of  this  scheme, 
and  practically  the  idea  has  been  abandoned.  The  next 
best  thing  would  appear  to  be  to  boil  down  the  whole 
juice  in  such  a  manner  as  not  to  destroy  it,  and  then  bring 
it  to  this  country  to  be  refined  ;  and  this  is  the  principle 
of  Mr.  Alfred  Fryer’s  concretor.  This  is  an  apparatus 
which  has  for  itsobjeff  the  boiling  down  the  juice  as  soon 
as  it  is  expressed  with  great  rapidity  so  as  to  prevent 
fermentation,  and  in  such  a  manner  as  not  to  affeff  the 
colour  by  too  high  a  temperature.  The  juice  is  poured 
on  to  one  end  of  a  nearly  flat  iron  table  with  ridges  placed 
across  it,  so  that  the  liquor  travels  from  side  to  side  about 
sixty  times  before  it  reaches  the  bottom  of  the  inclined 
plane,  the  length  of  which  is  about  48  feet  and  the  breadth 
6  feet.  A  furnace  is  placed  at  that  end  of  the  machine 
where  the  liquor  enters,  and  the  flame  travels  down  to 
the  lower  end,  where  the  waste  gases  are  utilised  in  heat¬ 
ing  a  current  of  air  which  is  afterwards  passed,  first  through 
the  inside  of  a  cylinder  placed  upon  its  side  and  revolving 
so  as  to  keep  a  fresh  portion  of  juice  always  exposed  to 
the  heated  air,  the  temperature  of  which  is  about  350°  F., 
and  then  in  the  opposite  direction  over  the  surface  of 
the  evaporating  liquor,  the  air  being  impelled  by  a  fan. 
The  flow  of  juice  at  the  upper  end  is  regulated  so  that 
the  evaporated  liquor  escapes  at  the  end  at  250  or  30°  B., 
and  after  passing  through  the  cylinder  will  form,  on 
cooling,  a  tolerably  hard  dry  cake,  containing  only  6  to  8 
per  cent  of  water.  This  produff  is  concrete.  It  has 
been  said  that  cane  juice  contains  no  fruit  sugar,  but  if 
this  is  the  case  with  the  canes  as  they  are  growing,  it 
certainly  does  not  hold  in  the  case  pf  the  expressed  juice-, 
for  the  concrete,  according  to  numerous  analyses  I  have 
made,  contains  from  4  to  12  per  cent  of  fruit  sugar, 
averaging  at  least  y,  and  the  inferior  lots  are,  therefore, 
unsuitable  for  refining  on  the  Greenock  system  of  putting 
out  no  syrup.*  Mr.  Fryer’s  process  is  an  admirable  and 
a  most  valuable  one  ;  only  I  think  it  is,  in  the  case  of 
bad  juice,  carried  too  far.  If  the  juice,  when  bad  in 
quality,  were  allowed  to  leave  the  apparatus  with  15  to 
20  per  cent  of  water  in  it,  and  the  cooled  produff  were 
drained  or  put  through  centrifugal  machines,  a  produff 
would  be  obtained  which  would  contain  a  very  moderate 
pioportion  of  uncrystallisable  sugar  and  very  suitable  for 
refining,  while  the  molasses  would  only  amount  to  about 
15  or  20  per  cent  of  the  total  produce.  The  advantages 
ofthe  concrete  are — great  rapidity  of  produffion ;  prevention 
of  the  formation  of  fruit  sugar  and  coloured  produffs  ;  the 
almost  entire  absence  of  loss  from  drainage  during  the 
voyage  to  this  country  ;  the  obtaining  the  entire  produff 
of  the  juice  without  loss;  and  the  lessening  to  a  large 
extent  of  the  labour  formerly  required. 

In  the  East  Indies  a  considerable  quantity  of  sugar  is 
made  from  a  kind  of  palm  tree,  and  from  another  tree 
which  yields  what  is  called  jaggary  sugar;  but  it  is  not 
necessary  for  me  to  describe  the  processes.  Maple  sugar 
is  made  in  Canada,  but  only  in  small  quantities,  and  the 
consumption  of  it  is  chiefly  confined  to  the  locality  where 
it  is  made. 

I  cannot,  however,  avoid  referring  at  some  length  to  the 
manufacture  of  sugar  from  beet-root,  an  industry  of 
recent  origin,  brought  into  existence  by  what  may  be 
called  accidental  circumstances,  but  one  that  has  arrived 
in  a  marvellously  short  time  to  a  state  of  high  perfection. 

*  The  imports  of  concrete  from  Antigua  this  year  have  contained 
an  average  of  only  4'2  per  cent  fruit  sugar,  according  to  Mr.  Fryer, 
but  the  produce  of  some  of  the  other  islands  has  not  been  so  good. 
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Our  refiners  have  adopted  many  valuable  improvements 
from  their  continental  neighbours,  and  although  as  re¬ 
finers  only  they  may  consider  themselves  inferior  to  none 
in  the  world,  they  cannot  afford  to  remain  in  ignorance 
of  any  improvements  introduced  into  the  fabrication  of 
beet  sugar. 

When  the  beets  are  brought  to  the  fabnquc  with  their 
heads  and  tails  cut  off,  they  are  at  once  sent  up  by  an 
elevator  to  a  washing  machine,  which  is  a  cylinder  into 
which  the  beets  enter  at  one  end  and  come  out  sufficiently 
washed  at  the  other.  They  are  next  brought  in  contact 
with  a  rasping  machine,  consisting  of  a  cylinder  about 
18  inches  in  diameter  with  small  teeth  upon  its  circum¬ 
ference,  revolving  at  about  1200  revolutions  per  minute, 
by  which  they  are  reduced,  with  extreme  rapidity,  to  a 
very  fine  pulp.  The  pulp,  as  quickly  as  it  is  produced, 
is  placed  in  small  bags,  holding  probably  about  30  lbs. 
each,  and  these  are  subjected,  between  stout  sheet-iron 
plates,  to  the  atftion  of  a  screw  press,  and  afterwards  to 
that  of  another  press,  where,  by  hydraulic  power,  the  juice 
is  very  thoroughly  squeezed  out,  leaving  the  pulp  almost 
dry.  The  juice  is  passed  immediately  to  a  mont-jus,  in  which 
to  every  hectolitre  of  juice  is  added  10  litres  of  milk  of  lime 
of  250  Baume  (about  1*2  sp.  gr.,  or  40°  Twaddell).  When 
full,  the  mont-jus  is  closed  and  steam  injedted,  by  which 
the  mixture  is  sent  up  to  a  higher  flat,  and  into  a  vessel 
where  the  first  carbonatation  is  effected.  In  this  vessel 
the  liquor  is  heated,  but  not  boiled,  and  carbonic  anhy¬ 
dride,  made  by  decomposing  limestone  by  heat,  is  injected 
by  a  pipe  placed  at  the  bottom  of  the  vessel  and  pierced 
with  holes.  The  passage  of  the  gas  occupies  about  twenty 
minutes ;  the  liquor  is  examined  from  time  to  time,  and  when 
the  calcic  carbonate  formed  appears  grainy  and  settles 
readily,  the  process  is  finished.  The  liquor,  at  first  of  a  red 
colour  and  muddy,  is  now  nearly  colourless  and  pretty  clear. 
The  whole  contents  of  the  carbonatation  vessel  are  run 
into  a  cistern,  and  the  calcic  carbonate  and  impurities 
carried  down  with  it  allowed  to  settle  down,  after  which 
the  clear  liquor  is  transferred  to  a  mont-jus,  in  which  it 
is  mixed  with  1  litre  of  milk  of  lime  of  250  Baume  to  every 
he&olitre  of  juice,  and  this  is  followed  by  a  second  treat¬ 
ment  with  carbonic  acid.  The  liquor,  after  settling,  is 
filtered  through  animal  charcoal,  after  which  it  passes,  at 
a  strength  of  30  to  40  Baume,  into  the  peculiar  apparatus 
used  for  evaporation,  called  the  triple  effet,  or  triple  effedl, 
although  the  translation  does  not  convey  the  exatff 
meaning  of  the  original.  It  is,  in  fadt,  a  series  of  three 
vacuum  pans,  all  connected  together  ;  the  weak  liquor,  as 
it  is  evaporated  in  the  first,  being  after  a  time  transferred 
to  the  second,  and  the  contents  of  the  second  to  the  third, 
from  which  at  last  it  is  drawn  off  at  a  gravity  of  20°.  to 
250  B.  The  pans  are  upright  cylinders,  about  10  feet  high 
and  about  4  or  5  feet  wide,  and  the  construdtion  is  similar 
to  that  of  an  upright  multitubular  boiler.  Steam  (some¬ 
times  waste  steam  from  a  high-pressure  engine)  is  admitted 
to  the  first  of  the  three  pans,  which  is  boiled  at  a  vacuum 
of  about  7  inches ;  the  steam  from  this  pan  (that  is,  the 
steam  from  the  sugar  liquor)  heats  the  second  one,  which 
is  boiled  at  about  14  inches  of  vacuum,  and  the  steam 
from  this  heats  the  third,  which  is  boiled  at  as  complete  a 
vacuum  as  can  be  obtained,  say  27  to  28  inches.  The 
saving  of  fuel  effedted  by  the  use  of  this  combination,  as 
compared  with  that  of  a  single  vacuum  pan,  is  about  a 
third — that  is  to  say,  2  tons  of  fuel  with  this  system 
evaporate  as  much  water  as  three  tons  with  the  ordinary 
vacuum  pan.  It  is  not  adapted,  however,  to  the  strong 
liquors  of  a  refinery,  or  the  rapid  boiling  then  required,  so 
that  I  do  not  see  how  we  can  profit  by  this  experience  of 
our  ingenious  French  neighbours,  unless,  perhaps,  it  might 
be  in  boiling  down  char  washings. 

From  the  triple  effet  the  evaporated  juice  is  elevated  by 
a  mont-jus  to  a  cistern,  where  it  is  heated  to  boiling, 
then  passed  through  animal  charcoal,  and  lastly  boiled 
down  to  a  grain  in  a  vacuum  pan  of  the  usual  construc¬ 
tion.  An  almost  perfedtly  white  sugar  is  obtained,  and 
the  syrup  is  boiled  over  again,  and  so  on  three,  four,  or 


five  times,  the  produdt  becoming  gradually  darker  in  colour 
and  more  contaminated  with  alkaline  salts  and  organic 
impurities.  The  last  crop  of  sugar  is  allowed  to  stand  in 
cisterns  for  several  weeks,  in  order  to  crystallise,  as  the 
salts  retard  considerably  the  crystallisation  of  the  sugar. 
The  beet  sugar  that  comes  to  this  country  for  refining 
purposes  is,  I  believe,  the  third  or  fourth  crop,  and  con¬ 
tains  from  1 1  to  4  per  cent  of  alkaline  salts,  there  being 
sometimes  a  very  considerable  quantity  of  nitrates  present. 
The  syrup  drained  from  the  last  crop,  or  beet-root  molasses, 
is  a  very  impure  substance.  It  has  a  gravity  of  about  1*4, 
and,  according  to  my  own  analyses,  contains  about  60  per 
cent  cane  sugar,  about  0*5  per  cent  fruit  sugar,  about  3  per 
cent  of  extractive  and  gummy  matters,  and  13  per  cent  of 
salts,  chiefly  of  potassium,  the  remainder  being  water. 
Until  a  year  or  two  since  this  molasses,  being  unfit  for 
food,  was  fermented,  and  a  coarse  kind  of  spirit  made 
from  it,  while  the  residue  in  the  still  was  boiled  down 
and  calcined  to  obtain  salts  of  potassium,  the  most 
valuable  of  these  being  the  carbonate.  But  by  a  most 
beautiful  adaptation  of  Graham’s  dialyser,  by  Dubrunfaut, 
the  salts  are  to  a  large  extent  removed,  after  which  the 
greater  part  of  the  sugar  can  be  crystallised  out.  The 
apparatus  is  called  the  Osmogene,  and  consists  of  about 
50  cells,  separated  by  sheets  of  parchment-paper,  laid  flat 
and  connected  at  the  edges  all  round,  the  space  between 
each  pair  of  sheets  being  fully  half  an  inch.  Each  sheet 
is  supported  by  a  cross  piece  of  wood  and  a  net-work  of 
twine.  The  whole  arrangement  is  about  4  feet  long  and 
3  feet  high.  By  a  peculiar  arrangement  of  connection,  the 
syrup  admitted  from  below  passes  through  every  second 
division,  while  water  admitted  above  also  passes  through 
every  second  space,  and  at  last  flows  off  below  at  a  strength 
of  i°  to  2°  B.,  or,  say,  i°  to  2j°  Twaddell.  Owing  to  the  high 
diffusive  power  of  the  salts  as  compared  with  that  of  sugar, 
the  former  readily  pass  through,  together  with  only  a  com¬ 
paratively  small  proportion  of  the  sugar,  which  may  be 
saved,  as  before,  by  fermentation.  This  will  no  doubt 
appear  to  many  too  delicate  a  process  for  a  work  on  the 
large  scale,  but  experience  has  proved  that  it  works  well, 
and  that  six  such  machines  are  sufficient  for  a  fabnque 
working  daily  250,000  kilogrammes,  or  about  250  tons  of 
beets.  The  same  inventor  has  also  another  process  in¬ 
tended  for  the  same  objeCt— that  of  separating  the  sugar 
from  the  alkaline  salts.  The  sugar  is  thrown  down  as  a 
sucrate  of  barium,  by  the  addition  of  sulphide  of  barium, 
and  the  precipitate,  after  being  washed,  is  decomposed  by 
a  current  of  sulphurous  acid,  which  forms  the  insoluble 
sulphite  of  barium,  and  sets  free  the  sugar.  Traces  of  baryta 
in  the  liquor  are  afterwards  got  rid  of  by  a  current  of  car¬ 
bonic  acid  gas  or  a  little  solution  of  alum.  This  process,  like 
that  of  Scoffern  for  the  refining  of  sugar,  introduces  a 
poisonous  substance,  but  there  is  no  difficulty  whatever 
of  getting  rid  of  it  completely. 

Altogether,  the  perfection  of  the  beet-root  sugar  manu¬ 
facture  contrasts  strongly  with  that  of  cane  sugar,  and  the 
comparison  presents  in  a  striking  light  the  effects.  01 
Government  encouragement  to  men  of  science  in  improving 
the  useful  arts  compared  with  the  cold  and  selfish  negleCt 
of  such  men  in  this  country,  where  all  improvements  are  left 
to  be  wrought  out  by  inventors  and  patentees  who  have 
only  their  own  private  ends  to  serve,  and  who  are  seldom 

scientific  men  deserving  the  name. 

And  now,  before  dismissing  the  subject  of  beet  sugar,  i 
wish  to  say  a  few  words  about  the  French  sugar  duties, 
and  their  influence  on  British  refiners.  These  duties  are 
much  higher  than  the  English,  being— Nos.  7  to  13, 
42  francs  for  100  kilogrammes,  or  something  like  17s.  per 
cwt. ;  Nos.  14  to  19,  44  francs  ;  and  No.  20,  45  francs. 
Now  the  French  have  a  curious  system  of  valuing  sugars, 
and  a  very  unfair  one,  as  their  refiners  well  know,  and  in 
which  they  greatly  rejoice.  They  calculate  that  not  more 
than  67  per  cent  of  refined  sugar  can  be  made  of  raw 
sugar  under  No.  7,  80  per  cent  from  sugar  from  7  to  9, 
88  per  cent  from  sugar  of  10  to  14,  and  g4  per  cent  from 
l  sugar  from  15  to  18.  Now  when  a  refiner  takes  in  a 
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quantity  of  sugar,  he  does  not  pay  the  duty  at  once,  but 
is  debited  with  the  amount  in  the  Government  books, 
and  when  he  exports  refined  sugar  he  gets  a  document 
called  an  acquit ,  or  bill  of  acquital,  the  effeCt  of  which  is 
that,  exporting  67  tons  of  refined,  he  obtains  an  acquital 
for  the  duty  of  100  tons  of  raw  ;  whereas  the  faCt  is  he 
probably  makes  at  least  80  out  of  the  100  of  raw,  besides 
a  quantity  of  syrup,  so  that  he  has  13  per  cent  of  sugar 
and  all  the  syrup  duty  free.  There  is  thus  a  premium 
given  to  refiners  to  export  their  produce,  and  it  comes  to 
this  country  in  the  form  of  loaf  sugar  in  enormous  quanti¬ 
ties,  while  it  is  impossible  for  our  refiners  to  compete  with 
any  chance  of  success.  I  trust  the  attention  of  Government 
will  be  directed  to  this  subjedt  before  all  our  refiners  who 
make  loaf  sugar  are  ruined. 


Dr.  Wallace  here  intimated  that  he  had  only  been  able 
to  overtake  about  half  of  his  subjedt,  and  hoped  on  an 
early  occasion  to  devote  an  entire  evening  to  the 
chemistry  of  sugar  refining.  An  animated  discussion 
followed,  chiefly  relating  to  the  concrete  and  to  the  beet¬ 
root  industry.  A  gentleman  connected  with  the  sugar 
trade  in  Greenock  stated  that  the  growth  of  the  sugar 
beet  in  this  country  was  about  to  be  commenced  under 
the  auspices  of  Mr.  Duncan,  sugar  refiner  in  London, 
and  formerly  of  Greenock. 
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The  purposes  for  which  photography  was  used  with  the 
army  in  Abyssinia  were  very  different  to  those  for  which 
it  is  generally  employed  by  professional  followers  of  the 
art.  Photography  in  that  campaign  fulfilled  all  the  duties 
01  a  printing-press  in  the  field,  and  rendered  unnecessary, 
in  many  ways,  the  employment  of  skilled  draughtsmen 
and  lithographers.  Maps,  plans,  and  sketches  of  routes 
were  by  its  means  elaborated  and  put  together  and  after¬ 
wards  multiplied  with  unerring  exactitude  and  great 
rapidity.  This  was  the  principal  function  performed  by 
the  art,  and  for  the  fulfillment  of  which  the  photographic 
equipment  was  sent  out ;  the  taking  of  pictorial  views  and 
sketches  of  the  country,  although  forming  an  important 
part  of  the  photographer’s  duties,  was  a  matter  of  secondary 
importance,  and  partook  more  of  a  semi-official  character. 

In  moving  an  army  over  an  enemy’s  land,  especially  if 
that  land  be  an  untravelled  and  unknown  one  like  Abyssinia, 
it  is  imperatively  necessary  for  the  commander-in-chief  to 
obtain  correCt  information  of  the  nature  of  the  surrounding 
country,  the  state  of  the  roads,  &c.,  over  which  his  troops 
will  have  to  pass.  For  this  purpose  reconnaissances  are 
frequently  pushed  forward  to  the  front  and  on  the  flanks  of 
the  army,  to  examine  and  survey  the  adjacent  ground  ; 
and  staff  officers,  who  had  previously  received  special 
instruction  in  their  duties,  carefully  sketch  out  a  plan  of 
the  district  visited,  which  they  forward,  together  with 
such  information  as  may  have  been  collected,  to  the 
Quartermaster-General’s  Department.  A  scale  is  of  course 
attached  to  every  plan  sent  in,  but  this  need  not  be  the 
same  in  all  maps  ;  for  when  the  latter,  after  examination 
and  verification,  are  forwarded  to  the  photographers  to  be 
copied,  an  enlargement  or  reduction  of  them  is  easily  made 
to  one  uniform  scale.  The  copies  are  printed  upon  salted 
paper  and  mounted  upon  linen  ;  and  the  work  is  done  so 
rapidly  that  it  frequently  happened  that  thirty  prints  were 
produced  and  distributed  within  twenty-four  hours  of  the 
receipt  of  the  original  plan.  In  order  that  officers  might 
be  acquainted  with  the  method  of  working  adopted  by  the 
photographic  staff,  and  likewise  with  its  resources,  General 
Simmons,  C.B.,  R.E.,  prior  to  the  despatch  of  the  equip¬ 


ment,  carefully  drew  up  a  memorandum  relating  to  it,  for 
the  information  of  all  concerned.  According  to  this 
document  it  was  stated  that  whenever  a  plan  was  for¬ 
warded  to  be  reproduced,  the  first  copy  might  be  expeCted 
in  about  two  hours,  after  which  copies  would  succeed 
each  other  at  the  rate  of  about  four  per  hour  of  sunlight. 
To  so  great  an  extent  was  photography  used  in  this 
connexion  during  the  late  American  war,  that  within  the 
period  of  one  month  during  General  Grant’s  advance  to 
the  Rapidan  no  less  than  1200  maps  of  this  kind  were 
circulated.  Thus  it  will  be  seen  that  at  the  present  day 
photography  plays  a  most  important  role  in  aiding  the 
movements  of  troops,  often  furnishing  the  several  com¬ 
manding  officers  of  the  different  branches  of  the  army 
with  details  of  a  reconnaissance  taken  only  the  day  before. 

Seeing  the  importance  of  the  services  to  be  rendered 
and  amount  of  work  to  be  performed,  it  was  necessary  to 
furnish  a  very  ample  photographic  equipment ;  and  the 
collection  of  instruments  and  materials  sent  out  was 
therefore  a  bulky  affair.  The  selection  and  arrangement 
of  the  stores  and  apparatus  was  entrusted  to  Captain 
Stotherd,  R.E.,  and  Lieut.  Anderson,  R.E.,  the  Instructor 
and  Assistant  Instructor  in  Photography  at  the  Royal 
Engineer  Establishment  in  Chatham — gentlemen,  there¬ 
fore,  posessing  considerable  experience  in  the  art,  and  well 
acquainted  with  the  necessaries  likely  to  be  required  for  a 
campaign  ;  and  the  general  success  which  attended  the 
working  of  the  equipment  was  in  great  part  attributable  to 
the  excellent  manner  in  which  these  officers  acquitted 
themselves  of  their  onerous  duties. 

Two  separate  outfits  were  supplied,  each  contained  in 
eighteen  boxes  ;  but  only  one  of  these  was  used  and  taken 
forward  with  the  army  to  Magdala;  the  reserve  outfit 
remained  at  Senate  and  was  returned  to  England  intaCt. 
The  equipment  may  at  first  sight  appear  far  too  extensive  ; 
but  when  it  is  remembered  that  the  nature  of  the  work  to 
be  performed  involved  the  employment  of  a  large  camera, 
the  supply  of  other  necessaries  was  of  course  also  requisite 
of  corresponding  size  and  quantity ;  it  must  likewise  be 
borne  in  mind  that  the  duties  of  the  photographers  were 
not  confined  to  taking  negatives  only,  but  that  the  greater 
part  of  their  labours  were  devoted  to  the  processes  of 
sensitising,  printing,  and  mounting — operations  which  had 
mostly  to  be  conducted  within  the  limits  of  the  dark  tent 
with  which  they  were  provided.  A  large  copying  table, 
mounting  boards,  and  material,  washing  utensils,  a  port¬ 
able  still,  &c.,  were  found  to  be  almost  indispensable,  and 
helped  to  swell  the  list  of  incumbrances  to  a  notable 
extent,  not  to  mention  the  glass  plates  for  the  negatives 
and  paper  for  the  positives,  of  which  sufficient  was 
provided  in  each  equipment  for  taking  200  large  cliches 
and  1700  prints. 

On  any  future  expedition  of  this  kind  the  application  of 
photography  will  no  doubt  receive  even  more  extended 
employment  than  at  present.  It  would  afford  the  most 
invaluable  information  to  commanding  officers  if  the 
mechanical  reconnaissance  sketches  were  always  ac¬ 
companied  by  an  aCtual  photograph  showing  the  nature 
of  the  ground  surveyed.  If  a  small  stereoscopic  view 
were  thus  attached  to  the  map  drawn  to  scale,  one  would 
immediately  be  able  to  understand  the  true  character  of 
the  district ;  all  the  mountains,  ravines,  rising  ground, 
declivities,  rivers,  lakes,  &c.,  would  be  shown  at  a  glance, 
and  their  position  at  once  comprehended.  The  negatives 
might  easily  be  taken  by  the  staff  officer  making  the 
reconnaissance ,  who  would  be  provided  with  a  small  camera 
and  a  couple  of  dark  slides  containing  dry  sensitive  plates. 

He  would  require  at  the  most  but  five  minutes  to 
perform  the  duty,  and  would  simply  need  instruction  as  to 
the  approximate  time  necessary  for  the  exposure  of  the 
plates  ;  on  his  return  he  would  hand  the  negatives  over 
to  the  photographic  staff,  who  would  develope  and  print 
them.  The  stereoscopic  cameras  would  also  be  useful 
for  ordinary  manipulation,  as  the  negatives  produced  are 
of  sufficient  size  for  most  purposes  and  are  always  capable 
of  being  enlarged  if  necessary. 
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The  personnel  of  the  equipment  consisted  of  one  chief 
photographer,  Sergeant  John  Harrold,  R.E.,  and  seven 
assistants,  all  of  whom  belonged  to  the  10th  Company 
Royal  Engineers;  besides  photographers  the  Company 
included  men  skilled  as  telegraphers,  signallers,  well- 
sinkers,  &c.,  all  of  whom  were  under  the  orders  of  Lieut. - 
Colonel  Pritchard,  R.E. 

The  difficulties  of  working  were  sometimes  very  great* 
especially  near  the  coast,  and  the  experience  gained  will* 
in  many  cases,  be  of  great  value.  The  dark  tent  seems 
to  have  been  the  bete-noire ;  although  no  doubt  very 
suitable  for  employment  in  a  temperate  climate,  it  proved 
for  Abyssinian  service  exceedingly  hot  and  close  and  also 
very  unsteady.  Sergeant  Harrold  suggests  that  it  would 
be  a  great  improvement  to  furnish  the  same  with  guy  ropes, 
for  the  purpose  of  rendering  it  firmer  and  more  solid.  The 
tent  was  several  times  blown  down  and  the  covering 
continually  flapping  about  from  the  effect  of  the  sand¬ 
storms  and  strong  mountain  breezes,  so  that  some  difficulty 
was  experienced  in  drying  the  pictures  and  in  conducting 
the  operations  connected  with  printing.  The  fine  sand 
blowing  about  was  a  most  serious  annoyance,  as  it  was 
quite  impossible  to  prevent  it  from  penetrating  the  boxes, 
camera,  and  utensils :  even  the  photographic  solutions 
became  contaminated  with  it,  although  the  tent  was  kept 
so  close  and  tight  as  almost  to  prevent  breathing,  the 
effeCt  of  being  shut  up  in  a  confined  space  without  light  or 
ventilation  on  the  glaring  shores  of  the  Red  Sea  being  a 
sensation  more  easily  conceived  than  described.  For  hot 
climates  it  would  no  doubt  be  better  to  construct  the  dark 
tent  with  a  white  or  yellow  outside  covering,  which  would 
fail  to  absorb  the  heat  rays  in  the  same  degree  as  an 
ordinary  black  tent.  At  Annesley  Bay  and  Senafe 
especially  the  heat  was  very  intense,  and  great  vigilance 
was  necessary  to  preserve  the  collodion  of  the  proper 
consistence  and  to  avoid  the  desiccation  of  the  plate  when 
taken  from  the  bath. 

The  manner  in  which  the  collodion  and  iodising  solu¬ 
tions  were  stoppered  was  one  which  the  chief  photo¬ 
grapher  found  to  be  very  faulty  ;  in  some  cases  as  much 
as  half  of  the  solutions  had  evaporated,  and  the  remainder 
therefore  required  judicious  doCtoring.  The  best  plan  to 
secure  these  liquids  would  be  to  cork  and  seal  up  the 
bottles,  a  glass  stopper  being  tied  round  the  neck  for 
employment  after  the  vessel  has  once  been  opened. 

The  collodions  sent  out  were  of  the  usual  descriptions 
at  present  in  the  market,  and,  on  the  whole,  answered 
very  well.  For  hot  sunny  climates,  however,  there  can 
be  no  doubt  that  a  liquid  collodion  should  be  selected 
especially  rich  in  alcohol,  and  sensitised  with  salts  which 
exert  a  liquefying  adtion  upon  the  material,  as,  for  instance, 
the  iodide  and  bromide  of  ammonium.  It  would  appear, 
moreover,  that  a  collodion  which  is  not  so  very  highly 
sensitive  is  best  suited  for  employment  in  the  tropics  ; 
and  if  required  for  landscape  purposes,  it  should  contain 
a  goodly  proportion  of  bromide  in  order  to  secure  as 
much  detail  and  half-tone  as  possible.  To  prepare  a 
material  of  this  kind  it  would  be  necessary  to  diminish 
the  amount  of  sensitising  salts,  as  the  rapidity  with  which 
a  collodion  works  is  governed  mainly  by  the  quantity  of 
these  salts  contained  in  it ;  the  proportion  of  bromide  and 
iodide  to  be  employed  might  soon  be  ascertained  by  a  few 
experiments  undertaken  in  the  sunshine,  but,  according  to 
Dr.  Vogel,  five  equivalents  of  bromide  to  one  of  iodide  may 
be  used  with  good  effedt,  provided  an  acid  bath  be  employed 
to  prevent  the  fogging  of  the  negative. 

The  greater  part  of  the  varnish  (chloroform  and  amber) 
was  found  unsuitable  for  use  in  a  hot  climate  out  of  doors, 
as  the  film  did  not  harden  rapidly  and  was  frequently 
rendered  tacky  by  the  heat ;  this  was  the  more  annoying 
from  the  circumstance  that  whenever  a  negative  was  taken, 
copies  of  the  same  were  required  to  be  printed  off  imme¬ 
diately.  For  work  of  this  description  Sergeant  Harrold 
prefers  to  use  Newman’s  Diamond  Negative  Varnish. 

To  be  continued).  •  1 
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Crystallisation  of  Ice.— Oxidation  Produ&s  of  the  Carbylamines. — - 
Decomposition  of  Alkaline  and  Earthv  Sulphides  by  Solution  in 
much  Water. — Posthumous  Memoir  of  M.  Pouillet. — Latent  Heat  of 
the  Volatilisation  of  Sal  Ammoniac. — Physiological  Adtion  of  Iodides 
of  Methylstrychnium  and  Ethylstrychnium. 


At  the  meeting  of  the  Academy  on  October  19th,  M.  Bar- 
thelemy  made  a  communication  “  On  the  Crystallisation 
of  Ice,  and  the  Formation  of  Air-bubbles  in  the  Congealed 
Mass”;  M.  Gautier,  “  On  the  Oxidation  Products  of  the 
Carbylamines.”  M.  Palmieri  continues  his  investigations 
with  regard  to  the  eruption  of  Vesuvius.  There  was  also 
a  note  “  On  the  Density  of  Saline  Solutions,”  by  M.  de 
St.  Martin. 

On  the  26th  of  Odtober  the  following  memoirs  were 
communicated  : — “  On  a  Differential  RefraHor  for  Polar¬ 
ised  Light,  by  M.  Jamin;  “  Note  on  a  new  Volatile  and 
Saccharine  Principle  found  in  the  Caoutchouc  from 
Gabon,”  by  M.  Aime  Girard  ;  “  On  the  Decomposition  of 
Alkaline  and  Earthy  Sulphides  by  Solution  in  much 
Water,”  by  M.  Bechamp  ;  “  New  Researches  on  Elecflro- 
phoruses  with  Revolving  Discs,”  by  M.  Volpicelli ; 
“  Formation  of  Homologues  of  Benzol  by  the  Reciprocal 
Adion  of  more  Simple  Carbides  in  the  Free  State,”  by  M. 
Berthelot ;  and  “  On  the  Carbonaceous  Matter  of  Meteor¬ 
ites,”  by  the  same  author. 

On  the  2nd  of  November,  a  memoir  found  among  M. 
Pouillet’s  papers  was  submitted  to  the  Academy.  The 
title  is  “  On  the  Polar  Distance  and  the  Quantity  of  Fluid 
in  Magnetised  Bars  :  these  two  elements  may  be  deter¬ 
mined  for  any  bar  whatever  by  the  simple  adion  exerted 
upon  a  compass  needle  of  which  neither  the  polar  distance 
nor  the  magnetic  force  is  known.”  A  number  of  other 
memoirs  were  presented,  those  of  chemical  interest  being 
the  following  : — -“  On  the  Latent  Heat  of  the  Volatilisa¬ 
tion  of  Sal  Ammoniac,”  by  M.  Marignac  ;  “Note  on  the 
Composition  of  Chromiferous  Irons,”  by  M.  Peligot ;  “  On 
the  Achromatism  of  Interference  Fringes,”  by  M.  Jamin  ; 
“  Researches  on  the  Pf^siological  Adion  of  the  Iodides 
of  Methylstrychnium  and  Ethylstrychnium,  by  MM. 
Jolyet  and  Cahours  ;  “  On  Acetenylbenzol,  a  New 
Hydrocarbon  of  the  Aromatic  Series,”  by  M.  Glaser ; 
“  Chemical  and  Therapeutic  Researches  on  the  Thermal 
and  Sulphuretted  Water  of  Pouzzoles,”  by  M.  De  Luca; 
and  a  note  relative  to  “  A  Classification  of  Simple  Bodies, 
founded  on  the  Numerical  Value  of  their  Equivalents,” 
by  M.  Gilles. 

There  are  few  bodies  which  are  oxidised  with  so  much 
energy  as  the  carbylamines,  M.  Gautier  remarks.  The 
ease  with  which  these  bodies  are  oxidised  may  be  proved 
by  two  striking  experiments.  Firstly,  when  a  layer  of 
methylcarbylamine  is  placed  at  the  bottom  of  a  sufficiently 
long  tube,  and  heat  applied  to  the  upper  part  of  the  tube, 
at  some  slight  distance  from  the  surface  of  the  liquid,  the 
vapour  unites  at  a  certain  moment  with  the  oxygen  of 
the  air  without  inflaming ;  the  temperature  of  the  lower 
portion  of  the  vapour  and  of  the  tube  rises  rapidly,  and  the 
liquid  disappears  in  the  state  of  oxidised  products. 
Secondly,  upon  throwing  carefully  a  small  quantity  of 
ethylcarbylamine  on  dry  oxide  of  silver,  the  rea&ion  is  so 
energetic  that  an  explosion  generally  follows. 

M.  Gautier  has  already  remarked  that  the  carbylamines 
correspond  to  the  cyanic  ethers  or  carbimides  of  M. 
Wurtz,  and  not  to  the  true  cyanates  (isocyanates  of  M. 
Clbez).  To  the  methylcarbimide — 


N 


f  EG 


(GH, 


corresponds  methylcarbylamine — 

XT 

N(GH3. 


M.  Gautier  has  investigated  particularly  the  transforma' 
tion  of  carbylamines  into  carbimides,  and  the  proof  of 
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N(GH2  +  H* 
the  product  produced  in 


the  theory.  To  demonstrate  the  true  constitution  of  the 
substances  cited  as  parallels,  it  was  necessary  to  oxidise 
the  carbylamines  to  cyanates.  After  vainly  essaying  the 
aCtion  of  binoxide  of  lead,  which  strangely  has  no  effeCt 
on  the  carbylamines,  and  oxide  of  silver,  which  produces 
too  violent  readtions,  and  its  carbonate  with  the  same 
result,  M.  Gautier  succeeded  with  the  oxide  of  mercury, 
obtained  by  calcining  the  nitrate. 

Oxidation  of  Methylcarbylamine. — When  a  molecule  of 
dry  oxide  of  mercury  is  added  to  a  molecule  of  methyl¬ 
carbylamine  kept  cool,  and  the  mixture  allowed  to 
gradually  heat  itself  in  a  bath  of  water,  the  temperature 
being  prevented  from  rising  above  450  or  50°,  the  oxide 
is  reduced,  carbonic  oxide  and  a  little  carbonic  acid  being 
evolved ;  and  by  cooling  with  great  care  the  vapours 
carried  off,  a  small  quantity  of  a  liquid  may  be  obtained, 
which  after  contadt  with  fresh  oxide  of  mercury  and  re¬ 
distillation,  boils  at  430  to  450;  the  vapour  of  this  liquid 
possesses  a  pungent  odour  and  irritates  the  eyes  painfully. 
The  analysis  of  this  produdt,  though  not  obtained  in  a 
state  of  purity,  furnished  numbers  indicating  the  com¬ 
pound  to  be  cyanate  of  methyl.  Wishing  to  prove  the 
identity  of  this  cyanate  with  the  cyanate  of  M.  Wurtz, 
otherwise  than  by  the  point  of  ebullition  and  the  organo¬ 
leptic  properties,  M.  Gautier  endeavoured  to  transform  it 
into  dimethylurea.  That  methylcarbimide  treated  with 
water  is  converted  into  dimethylurea  with  disengage¬ 
ment  of  carbonic  acid,  is  well  known.  M.  Gautier  treated 
the  liquid  with  water,  and  after  proving  the  disengage¬ 
ment  of  carbonic  acid,  obtained  by  evaporation  a  crystal¬ 
lised  substance,  melting  at  95°  and  possessing  all  the 
characters  of  dimethylic  urea.  This  important  point  is 
then  proved,  that  the  oxidation  of  methylcarbylamine 
furnishes  cyanate  of  methyl,  according  to  the  equation — 

N  ||H3  +  h2g  =  n 

At  the  same  time,  this  is  not 
greatest  abundance. 

Ethylcarbylamine  treated  with  oxide  of  silver  furnishes 
products  from  which  may  be  extracted  a  crystalline  body, 
boiling  above  200°, soluble  in  water  and  alcohol, and  possess¬ 
ing  the  formula  CI3H25N504.  This  complex  compound 
may  be  conceived  as  analogous  to  that  obtained  by  M. 
Hofmann  in  combining  urea  with  cyanate  of  ethyl. 
Ethylcarbylamine  dissolved  in  four  volumes  of  ether 
suffers  a  rather  less  complex  reaction.  As  the  principal 
produdt,  a  body  is  obtained  soluble  in  water,  ether,  and 
alcohol.  This  substance,  which  is  crystallised,  melts  at 
1120,  and  yields  upon  analysis  numbers  agreeing  with  the 
formula  G9N4H2202. 

M.  Bechamp’s  note  “  On  the  Decomposition  of  Alkaline 
and  Earthy  Sulphides  by  Solution  in  a  Large  Bulk  of 
Water,”  is  sufficiently  short  to  be  given  almost  in  extenso 
here.  In  May,  1866,  M.  Bechamp  presented  a  note  to 
the  Academy,  “  On  the  Employment  of  Nitroferricyanide 
of  Sodium  for  Demonstrating  the  Presence  or  Absence 
of  Alkaline  Sulphides.”  He  endeavoured  to  demonstrate 
there,  that  water  exerts  in  the  mass,  a  decomposing  aCtion 
on  all  the  alkaline  and  earthy  sulphides,  in  such  a  way 
that,  at  a  certain  point,  the  free  sulphuretted  hydrogen 
and  the  hydrated  oxide  of  the  metal  may  be  present  in  the 
solution  at  the  same  time.  Nitroferricyanide  of  potassium 
served  to  determine  this  limit.  But  by  the  adtion  of  a 
current  of  sulphuretted  hydrogen,  or  that  of  the  vacuum, 
which  removes  the  sulphuretted  hydrogen,  that  the  state 
of  things  described  takes  place,  maybe  verified.  Sulphide 
of  magnesium  has  especially  served  to  place  this  in 
evidence ;  this  compound  cannot  exist  in  any  other 
manner  in  the  water  without  decomposing  into  sulphy- 
drate  of  sulphide  and  hydrated  magnesia,  and  the  solution 
of  sulphydrate,  exposed  in  the  vacuum,  or  to  the  adtion 
of  a  current  of  pure  hydrogen,  very  rapidly  deposits  hy¬ 
drated  magnesia,  losing  all  its  sulphur  in  the  state  of 
hydrosulphuric  acid.  M.  Bechamp  has  applied  the  results 
of  this  work  to  sulphurous  mineral  waters.  He  finds 
that  sulphide  of  calcium  and  likewise  sulphide  of  sodium 


are  wrongly  attributed  to  certain  sulphurous  waters: 
The  waters  of  the  Amelie-les-Bains  and  of  the  Eaux- 
Bonness  do  not  really  contain  sulphide,  but  free  sulphur¬ 
etted  hydrogen,  together  with  the  hydrated  alkali  in  the 
free  state  also. 

Chloride  of  ammonium,  volatilised  by  heat,  occupies 
a  volume  double  that  required  by  a  theory  which  has 
obtained  numerous  supporters.  M.  Marignac  says  that 
if  this  volatilisation  be  due  to  a  simple  change  of  state, 
an  amount  of  heat  comparable  to  that  necessary  to  pro¬ 
duce  the  same  physical  modification  in  other  compound 
bodies  should  only  be  required.  If  accompanied,  on  the 
other  hand,  with  a  more  or  less  complete  chemical  decom¬ 
position,  it  ought  to  require  a  much  more  considerable 
amount  of  heat,  little  different  from  that  resulting  from  the 
chemical  combination  of  ammonia  gas  and  hydrochloric 
acid.  These  considerations  led  M.  Marignac  to  attempt 
a  determination  of  the  latent  heat  of  the  volatilisation  of 
sal-ammoniac.  He  considers  the  result  to  be  only  a  crude 
approximation,  owing  to  numerous  difficulties  in  experi¬ 
mentation,  though  sufficient  for  the  purpose  in  view. 

The  method  employed  was  the  measurement  of  the 
amount  of  heat  consumed  in  volatilising  the  salt  (in  the 
air),  and  comparison  with  that  consumed  in  volatilising 
water  under  the  same  circumstances;  and  the  apparatus 
consisted  of  a  massive  cylinder  of  iron,  with  three  open¬ 
ings  symmetrically  disposed  round  the  axis  ;  one  to  receive 
an  air-thermometer,  the  other  two  the  substance  to  be 
volatilised.  The  iron  cylinder,  previously  heated  to 
redness,  is  supported  in  a  case,  the  sides  of  which  are  as 
bad  conductors  as  possible,  but  in  such  a  way,  that  its 
upper  face  remains  exposed  to  the  air.  At  the  moment 
when  the  cylinder  attains  a  certain  temperature — 500° 
for  instance — the  substance  to  be  volatilised,  enclosed  in 
small  glass  or  silver  tubes,  is  introduced.  The  tubes  are 
withdrawn  when  the  thermometer  marks  420° ;  the  loss 
of  weight  gives  the  amount  volatilised.  A  study  of  the 
cooling  of  the  apparatus,  by  numerous  experiments, 
equally  when  empty  and  when  containing  substances  in  the 
interior,  when  a  portion  of  the  heat  is  employed  in 
volatilising  water  or  any  other  volatile  substance,  enables 
a  calculation,  doubtless  not  quite  exaCt,  to  be  made  of 
the  amount  of  heat  consumed  internally  in  each  case. 
Operating  thus  with  sal-ammoniac,  M.  Marignac  found 
the  latent  heat  of  the  volatilisation  of  sal-ammoniac,  for 
1  gramme,  706  calories,  with  a  greater  probability  that 
its  real  value  is  comprised  between  617  and  818.  The 
largeness  of  this  number,  compared  to  that  which  ex¬ 
presses  the  latent  heats  of  volatilisation  for  those  com¬ 
pounds  in  which  the  determination  has  been  made,  and, 
on  the  other  hand,  its  concordance  with  that  which  ex¬ 
presses  the  heat  from  combination  of  ammonia  gas  and 
hydrochloric  acid,  induced  M.  Marignac  to  think  that 
sal-ammoniac  is  actually  in  great  part  decomposed,  when 
converted  into  vapour.  According  to  MM.  Favre  and 
Silbermann,  this  heat  of  combination  is  743*5  calories  at 
the  ordinary  temperature ;  it  would  be  715  for  the  tem¬ 
perature  of  350°. 

To  corroborate  his  conclusion,  and  to  prove  that  the 
elevation  of  these  results  was  not  due  simply  to  the  im¬ 
perfection  of  the  method  employed,  M.  Marignac  has 
determined  by  the  same  means,  the  latent  of  several 
other  substances  approaching  sal-ammoniac  in  physical 
properties,  and  with  sufficient  success. 


Glasgow  Philosophical  Society  (Chemical  Section), 
— A  meeting  was  held  in  the  Society’s  Rooms,  Ander- 
sonian  'Buildings,  on  Monday  evening,  the  7th  inst., 
Alexander  Whitelaw,  Esq.,  Vice-President,  in  the  chair. 
Six  new  members  were  admitted.  Dr.  Wallace,  F.R.S.E., 
F.C.S.,  read  a  paper  “  On  the  Chemistry  of  Sugar  Manu¬ 
facture  and  Sugar  Refining,”  which  we  give  in  full,  and 
which,  on  account  of  the  long  and  well-known  connection 
of  the  author  with  that  branch  of  industry,  will,  we  have 
no  doubt,  be  well  received  by  our  readers. 
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CORRESPONDENCE. 


THE  NEW  POISONS  ACT. 


To  the  Editor  of  the  Chemical  News . 

Sir, — If  you  can  give  me  any  information  relative  to  the 
working  of  the  new  “  Poisons  ACt,”  I  shall  feel  much 
obliged. 

I  supply  chemists  and  manufacturers  at  Glasgow  with 
chemicals  for  analytical  purposes  (in  connection  with  my 
chemical  apparatus  business),  and  cannot  obtain  any 
information  here  as  to  whether  it  is  requisite  that  I  should 
be  “  registered  ”  under  this  Act  ?  If  so,  can  you  inform 
me  what  registrar  ( i.e .,  registrar  of  ivhat )  to  apply  to,  as 
every  one  to  whom  I  have  applied  here  assures  me  that  , 
it  does  not  come  under  his  notice  at  all. — I  am,  &c., 

John  Spencer. 

[The  Act  does  not  interfere  with  the  business  of  whole¬ 
sale  dealers  in  supplying  poisons  in  the  ordinary  course  of 
wholesale  dealing ;  but  from  and  after  the  31st  day  of 
December,  1868,  it  will  be  unlawful  to  sell  or  keep  open 
shop  for  retailing,  dispensing,  or  compounding  poisons 
without  being  registered.  Our  correspondent  must  write  to 
the  Registrar,  Elias  Bremridge,  17,  Bloomsbury  Square, 
W.C.— Ed.  C.  N.] 


WHITE  PRECIPITATE. 


To  the  Editor  of  the  Chemical  News. 

Sir, — At  the  last  meeting  of  the  Chemical  Society,  as 
reported  in  your  issue  of  December  nth,  the  following 
equation  was  suggested  as  the  simplest  explanation  of  the 
formation  of  “  white  precipitate  — 

HgCl2  +  NH4NH2  =  HgNH2Cl  +  NH4C1. 

For  teachers,  if  not  for  students,  the  explanation  cer¬ 
tainly  has  the  merit  of  simplicity  ;  but,  unfortunately,  it 
is  not  true.  When  ammonia-gas  reacts  with  corrosive 
sublimate,  a  compound  entirely  different  to  “  white  pre¬ 
cipitate”  results;  and  the  compound  does  not  simply 
yield  “white  precipitate”  by  the  subsequent  aCtion  of 
water — good  evidence,  by  the  way,  that  solution  of 
ammonia  is  not  merely  ammonia-gas  dissolved  in  water. 
The  following  equation  is  the  one  given  to  my  own 
students : — 

HgCl2  +  2NH4HO  — NH2Hg"Cl  +  NH4Cl  +  2H20. 

To  regard  ammonia-gas  as  amide  of  ammonium  may 
sometimes  be  useful  in  research  ;  but  most  students  would 
be,  in  my  opinion,  only  thrown  into  confusion  if  told 
that  NH4NH2  means  the  same  as  NH3. — I  am,  &c.. 

John  Attfield. 


THE  SCIENCE  AND  ART  DEPARTMENT. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  once  before  addressed  you  a  letter  on  the 
anomalies  existing  at  South  Kensington  with  respeCt  to 
the  examinations  for  teachers  and  students.  I  have  now 
to  beg  you  will  permit  me  to  say  a  few  words  on  a  subjedt, 
which,  though  of  far  less  importance,  should  not  be  passed 
over  without  notice. 

My  complaint  this  time  has  reference  to  the  certificates 
issued  by  the  Science  and  Art  Department  to  those  candi¬ 
dates  who  were  unable  to  claim  books  or  instruments  for 
their  success  in  the  May  examinations.  I  am  perfedtly  well 
aware  that  it  is  the  standard  of  an  examination  that  gives 
the  value  to  a  certificate,  and  that  intrinsic  worth  is  not 
to  be  considered ;  but  I  presume  it  will  be  acknowledged 
that  a  certificate  should  be  authenticated  by  some  signa¬ 
tures.  Now,  the  one  to  which  I  allude  has  no  signatures  ; 
it  is  merely  a  small  piece  of  card,  on  which  is  stated  the 
bare  fad  that  the  holder  passed  in  a  certain  subjedt,  in  a 
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certain  class,  and  the  whole  thing  is  printed  and  turned  out 
in  such  a  mean  and  contemptible  style  that  it  is  scarcely 
fit  for  distribution  in  an  infant  Sunday-school.  I  think 
it  will  be  highly  encouraging  to  those  who  believe  that 
this  country  is  progressing  in  Art  to  know,  that  last  year 
the  certificate,  though  poor  enough,  was  of  a  somewhat 
better  description — there  was  an  attempt  at  artistic  device, 
and  there  were  two  signatures  ;  but  as  the  economical 
schemes  at  South  Kensington  are  very  Molochs,  to  which 
students  of  science  are  mercilessly  sacrificed,  even  that 
pitiful  dole  of  dignity  has  been  taken  from  us,  and  now 
the  certificate  is  not  worth  the  trouble  of  the  examination. 

When  it  is  considered  that  those  to  whom  these  certifi¬ 
cates  are  given,  save  the  Department  much  expense,  by 
being  unable  to  claim  books,  I  think  it  will  be  owned 
that  they  are  entitled  to  receive  something  which  would 
be  of  use  to  them  when  applying  for  a  situation,  or  on  any 
other  emergency  of  a  like  nature.  It  would  be  simply 
absurd  to  exhibit,  on  such  an  occasion,  the  wretched 
caricature  I  have  above  described.  Are  there  no  art 
students  attached  to  the  Museum,  who  would  design  a 
certificate  of  respectable  appearance,  for  us  economy- 
ridden,  but  long-suffering,  science  students  ?  I  think 
there  are,  and  doubtless  the  offer  of  a  small  premium 
would  induce  a  competition  which  would  result  in  a 
production  more  worthy  of  a  Department  that  professes 
to  devote  a  considerable  amount  of  its  energies  to  the 
cultivation  of  artistic  taste. — I  am,  &c., 

J.  N.  F. 

Nov.  30,  1868. 


CHEMISTRY  IN  THE  EXAMINATIONS  OF  THE 
DEPARTMENT  OF  SCIENCE  AND  ART. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  letter  of  “A  Teacher”  in  your  last  number, 
on  the  introduction  into  the  “  new  ”  syllabus  of  the  term 
“  hydroxyl,”  deserves  commendation.  His  remarks  will 
equally  apply  to  the  introduction  of  the  “  graphic  ”  nota¬ 
tion  into  the  syllabus,  since  the  latter  is  as  much  a 
specialty  of  the  examiner  as  the  former. 

But  the  differences  between  the  “  old  ”  and  the  “  new  ” 
syllabus  are  extensive,  the  latter  being  divided  into  no  less 
than  six  “  courses.”  I  do  not  complain  of  this  division, 
since  it  may  result  in  a  far  more  perfect  acquaintance  with 
the  vast  field  of  chemical  science  ;  but  why  have  not  the 
commissioners  vouchsafed,  for  the  information  of  the 
teachers — for  whom,  chiefly,  the  syllabus  is  useful — some 
idea  of  the  value  attached  to  passing  the  several  stages. 
For,  manifestly,  if  “payment  upon  results  ”  is  made  pro¬ 
gressive,  as  are  the  “  courses,”  and  the  highest  payment 
be  no  higher  than  under  the  “old  ”  direction,  then  poorly 
indeed  will  come  off  many  teachers  who  have  classes  of 
bona  fide  “  working  men,”  whose  desire  and  willingness  to 
learn  is  much  in  excess  of  their  capacity — indeed,  of  many 
of  them  it  may  be  said,  literally,  “  Their  brains  are  grown 
rusty.”  If  a  low  scale  of  payment  result  from  success  in  the 
primary  courses,  then  all  inducements  for  teaching  classes 
of  working  men  are  gone.  I  know  some  will  talk  about 
“  benevolence,”  &c.,  but  if  an  educated  man  spends  time, 
money,  and  thought,  to  improve  those  who  cannot  of 
themselves  remunerate  him  adequately,  then  it  is  the  duty 
of  the  Department  above-mentioned  to  let  all  teachers  feel 
that  its  support  is  a  reality,  and  not  a  doubtful  speculation. 
— I  am,  &c., 

Another  Teacher. 


To  the  Editor  of  the  Chemical  News. 

Sir, —In  your  last  number,  “  A  Teacher  ”  complains  that 
the  syllabus  of  subjects  in  which  science  classes  are 
examined  by  the  Science  and  Art  Department  contains, 
in  the  first,  or  elementary  division  of  chemistry,  “  The 
Preparation  and  Properties  of  Hydroxyl.”  Referring  to 
the  whole  body  of  teachers  of  chemistry,  he  says,  that  of 
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every  ten,  not  more  than  one  has  ever  heard  of 
“  hydroxyl and  of  the  remaining  nine,  only  one  is  likely 
to  obtain  any  information  respecting  it  “  from  the  ordinary 
manuals.” 

“A  Teacher”  is  at  liberty  to  speak  for  himself,  but  he 
has  no  right  whatever  to  bring  such  a  sweeping  charge  of 
what  he  is  pleased  to  term  “  ignorance  ”  against  nine- 
tenths  of  his  fellow  teachers. 

I  do  not  for  one  moment  believe  that  such  a  large  pro¬ 
portion  are  so  apathetic  as  to  content  themselves  with, 
year  after  year,  reading  the  same  books,  and  not  make 
themselves  acquainted  with  the  views  of  our  leading 
chemists.  On  the  contrary,  I  believe  that  the  majority  of 
my  fellow-teachers  of  chemistry  are  earnest  in  their  work, 
and  desire  to  keep  pace  with  the  rapid  march  of  the 
science. 

Dr.  Frankland’s  views  have  now  been  some  years  before 
the  world  :  they  are  no  longer  peculiar  to  himself,  but  are 
shared  in  by  other  chemists  of  note  ;  and  so  far  from  its 
being  the  fadt  that,  as  your  correspondent  asserts,  “  the 
ordinary  manuals  ignore  ‘  hydroxyl  ’  altogether,”  he  will 
find  the  name,  and  some  account  of  it,  in  at  least  three 
books  which  many,  if  not  the  majority  of  teachers,  are 
likely  to  have  by  them — viz.,  Frankland’s  “  LeCture  Notes,” 
Kay-Shuttleworth’s  “  First  Principles  of  Modern  Chemis¬ 
try,”  and  the  last  edition  of  the  manual  of  manuals — 
Fownes. — I  am,  &c., 

Woolwich. 

December  iG,  1868. 


To  the  Editor  of  the  Chemical  News. 

Sir, — In  a  very  sensible  letter  in  your  last  issue,  “A 
Teacher  ”  complains  of  some  of  the  questions  which  the 
examiners  put  to  the  candidates  for  the  Science  and  Art 
certificate.  Allow  me  to  make  a  similiar  complaint  with 
regard  to  the  examinations  in  chemistry  held  yearly  by 
the  University  of  Oxford,  and  at  which  the  abilities  of  boys 
of  from  twelve  to  sixteen  years  of  age  are  to  be  tested. 
These  local  examinations  are,  in  my  opinion,  calculated 
greatly  to  improve  the  tone  of  the  private  middle-class 
schools  of  this  country ;  and  it  is  a  pity  that  in  some  sub¬ 
jects— chemistry  among  others — the  boys  are  actually 
deterred  from  competing  for  the  certificate. 

Anyone  who  has  had  experience  in  teaching  chemistry 
knows  how  difficult  our  science  is,  both  to  learn  and  to 
teach,  and  anyone  who  has  had  to  prepare  pupils  for  those 
local  examinations,  must  have  felt  discouraged  in  seeing 
what  kind  of  questions  the  examiner  selects  from  year  to 
year.  That  the  majority  of  those  questions  are  much  too 
difficult  to  be  answered  by  boys  of  the  age  above 
mentioned,  is  a  faCt  of  which  you  may  convince  yourself 
by  looking  at  them  ;  but  why  the  examiner  should  make 
use  of  such  terms  as  hydrogen  sulphate,  hydrogen  sulphide, 
carbon  dioxide,  stannous  chloride,  and  the  like,  is  a  faCt 
which  I,  for  one,  cannot  well  understand. 

Are  boys  twelve  years  old  expected  to  have  read  the 
higher  chemistry  text-books  ;  and  among  the  cheap  works 
which  are  within  the  reach  of  a  school-boy,  is  there  any 
one  that  gives  those  new  names  ?  As  to  myself,  I  do  not 
object  to  them  in  the  least ;  but  how  can  a  child  remem¬ 
ber  that  which  he  does  not  see  in  print,  and  assimilate 
in  his  young  mind  two  or  three  different  names  for  one 
substance  ? 

Another  ground  for  complaint  is,  I  believe,  the  practical 
examination  which  the  candidates  must  undergo.  They 
are  given  half  a  dozen  substances,  either  single  or  mixed, 
and  are  required  to  find  out  what  those  substances  are. 
Testing  is  certainly  a  good  exercise  for  young  students  ; 
but  does  the  Oxford  examiner  ignore  that  very  little  time 
is  allotted  in  private  schools  for  the  study  of  chemistry, 
and  that  no  facilities  are  given  for  testing  classes  ;  and 
does  he  also  forget  that  some  expense  must  be  incurred 
by  the  candidates  in  providing  themselves  with  the 
necessary  apparatus  and  reagents  ?  Moreover,  would  it 
not  be  far  more  conducive  to  the  study  of  chemistry  by 
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our  middle  classes  to  give  simple  and  easy  questions  of 
a  thoroughly  practical  character,  and  chiefly  referring  to 
natural  phenomena,  than  to  give  abstruse  questions,  which, 
by  the  way,  might  be  worded  in  a  clearer  and  more  intelli¬ 
gible  manner  ? 

Dr.  Debus  and  Professor  Williamson,  at  the  London 
Matriculation  Pass  Examination  for  1867,  gave  questions, 
the  simplicity  and  usefulness  of  which  cannot  be  too  much 
praised,  and  the  result  is,  that  young  men  intending  to 
graduate  at  the  London  University  learn  chemistry  with 
pleasure,  seeing  that  that  science  will  not  prevent  their 
passing  their  first  examination. 

But  what  is  the  result  of  the  Oxford  local  examinations, 
as  far,  at  least,  as  chemistry  is  concerned  ?  Scarcely  any 
candidate  presents  himself,  every  one  being  deterred  from 
doing  so  by  the  difficulties  which  stand  in  the  way;  and 
thus  we  find  that  chemistry  is  as  yet,  among  the  majority 
of  the  middle  classes,  a  science  which  is  looked  upon  with 
mingled  feelings  of  respeCt  and  dread. 

Science  teachers  must  deplore  this  state  of  things. 
They  know  by  experience  that  many  schoolmasters 
regard  chemistry  as  an  ornamental  and  useless  acquire¬ 
ment,  and  as  a  science  that  cannot  be  fruitfully  taught  to 
young  boys.  The  list  of  questions  which  they  see  yearly 
proposed  to  their  pupils  actually  frightens  them  ;  and  as, 
also,  the  boys  have  to  incur  a  rather  heavy  expense  to  be 
able  to  present  themselves  at  the  practical  examination, 
objections  are  raised  which  have  for  their  final  result  an 
indefinite  postponement  of  chemical  studies  in  the  school. 

The  publication  of  this  letter,  if  you  deem  it  fit  for  your 
columns,  would  perhaps  induce  science  teachers  to  express 
their  opinion  on  the  subject,  and  I  am  greatly  mistaken 
if  the  majority  of  them  do  not  concur  with  me  in  thinking 
that  much  good  might  be  done  by  reforming  those  hitherto 
useless  Oxford  local  examinations  in  chemistry. — I  am, 
&c., 

V.  T. 


MISCELLANEOUS. 

The  Royal  Polytechnic. — The  most  interesting  scien¬ 
tific  entertainment  now  being  given  at  this  institution  is 
Professor  Pepper’s  leCture  on  a  machine-made  watch,  in 
which  he  reviews  the  history  of  watches  from  1520,  when 
they  were  first  made,  to  the  present  time.  Through  the 
enterprise  of  Mr.  Streeter,  of  Conduit  Street,  in  introducing 
machinery  in  the  manufacture  of  jewellery  and  watches, 
there  is  an  immense  saving  of  labour,  and  consequently  a 
great  diminution  in  price ;  and  watches  are  now  manu¬ 
factured  with  much  greater  rapidity,  and  are  more  accurately 
finished,  which  results  in  excellent  time-keeping  and 
greater  durability.  The  leCture  is  illustrated  by  the 
several  parts  of  a  watch  and  the  various  kinds  of  watches 
being  exhibited  on  the  screen.  Professor  Pepper  has  often 
shown  his  ability  to  render  scientific  subjects  not  only 
intelligible,  but  very  interesting  to  the  general  public  ;  but 
never  to  a  greater  degree  than  in  explaining  the  mechanism 
of  a  watch,  and  the  process  of  manufacturing  even  the 
most  delicate  parts  by  machinery.  While  the  views  are 
being  shown,  Herr  Schalkenbach  enlivens  the  proceedings 
by  performing  on  the  eleCtric  organ,  a  description  of  which 
is  previously  given,  by  Professor  Pepper.  The  building 
has  been  re-painted  and  decorated  ;  and  we  have  no  doubt 
that  the  various  entertainments  will  continue  to  be  as 
numerously  attended  as  on  the  first  evening  of  Professor 
Pepper’s  new  leCture. 

Adtion  of  Water  on  Lead. — Professor  Parkes,  F.R.S., 
of  Netley,  calls  attention  to  the  faCt  that  it  has  always 
been  seen  that  the  action  or  non-aCtion  of  water  on  lead 
could  not  be  entirely  accounted  for  by  the  usual  state¬ 
ments  on  the  subject,  aud  lately  Dr.  Frankland  has  made 
a  curious  observation,  which  may  throw  light  on  the 
subject.  He  found  that  water  which  aCted  on  lead  lost 
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this  power  after  passing  through  a  filter  of  animal 
charcoal.  He  discovered  this  to  be  owing  to  a  minute 
quantity  of  phosphate  of  lime  passing  into  the  water  from 
the  charcoal  ;  on  comparing  two  natural  waters,  that  of 
the  river  Kent,  which,  adts  violently  on  lead,  and  that  of 
the  river  Vyrnwy,  which,  though  very  soft,  has  no  adtion 
on  lead,  he  found  that  the  latter  water  contained  an 
appreciable  amount  of  phosphate  of  lime,  while  none 
could  be  detedted  in  the  Kent  water.  This  observation 
may  probably  explain  much  of  the  discrepancy  of  evidence 
in  respedt  of  the  adtion  of  soft  water  on  lead. — Journal  of 
the  Society  of  Arts. 

The  Photographs  of  the  late  Eclipse  taken  in 
India. — S.  Anderson,  Lieut.  Royal  Engineers,  Assistant 
Instructor  in  Photography  at  the  Royal  Engineer  Establish¬ 
ment,  Chatham,  writes  to  the  editor  of  the  Photographic 
News  as  follows  : — 

“With  reference  to  an  article  that  appeared  in  your 
impression  of  23rd  ultimo,  entitled  “  Failure  of  Photo¬ 
graphing  the  Eclipse  in  India,”  in  which  you  have 
unjustly  expressed  an  opinion  that  the  photographers  of 
the  Royal  Engineers  detailed  for  that  expedition  were 
not  “  experienced  ”  in  the  art  of  photography,  I  beg  to 
inform  you  that  Sergeant  Phillips,  R.E.,  the  senior 
photographer,  has  been  employed  in  Palestine  on  two 
expeditions  under  the  auspices  of  the  Palestine  Explo¬ 
ration  Committee,  and  that  his  name  is  well  known  in 
connedtion  with  the  photographs  published  by  that 
Society.  He  had,  therefore,  great  experience  of  photo¬ 
graphing  in  a  hot  climate,  but,  in  common  with  other 
photographers,  he  had  not  had  much  experience  in 
photographing  eclipses,  especially  in  cloudy  weather. 

I  may  add  that  Major  Tennant  has  expressed  an 
opinion  that  his  six  negatives  are  equal  in  scientific 
interest  to  any  that  have  been  obtained  in  Spain,  and 
he  has  valued  them  at  £'150  each.  The  following  extradt 
from  the  India  Gazette  speaks  for  itself : — ‘  The  ser¬ 
vices  of  Sergeant  Phillips,  and  Sappers  Talbot  and 
Conway,  of  the  Royal  Engineers,  have  been  great. 
They  have  had  a  good  deal  of  hard  and  harassing 
work  in  making  everything  ready.  Sergeant  Phillips, 
in  particular,  has  been  most  useful,  and  I  have  much 
of  the  success  of  all  preparations  to  thank  him  for.  The 
partial  failure  of  the  plate  observations  has  been  from 
causes  beyond  these  mens’  control,  and  I  would  respedt- 
fully  solicit  that  His  Excellency  in  Council  would  be 
pleased  to  grant  a  month’s  donation  of  pay  to  each. — 
(Signed)  J.  F.  Tennant,  Major  R.E.  As  recommended  by 
you,  His  Excellency  in  Council  sandtions  the  grant  of  a 
donation  of  one  month’s  pay  to  Sergeant  Phillips,  and 
Sappers  Talbot  and  Conway,  of  the  Royal  Engineers.’ 
In  conlusion,  I  may  be  permitted  to  add  that  even 
if  this  ‘  comparative  failure  ’  had  been  the  fault  of  the 
men,  this  would  not  have  been  logical  ground  for  hinting 
that  the  Royal  Engineer  photographers  are  ‘  not  familiar 
with  photographic  operations.’  Lord  Napier,  in  his 
despatches,  repeatedly  mentioned  the  success  obtained 
and  good  service  rendered  by  the  Royal  Engineer  photo¬ 
graphers  under  most  trying  circumstances  in  Abyssinia. 
In  that  expedition  photography  was  the  field  printing 
press.  Staff  officers’  reconnaisance  sketches  brought 
in  during  an  afternoon  were  at  once  photographed,  and 
reduced  to  a  uniform  scale  during  the  operation,  in  order 
that  different  sketches,  if  they  overlapped,  might  be 
subsequently  joined  together.  The  sensitised  paper  was 
prepared  during  the  night,  and  impressions  struck  off  in 
the  morning.  The  prints  were  finally  mounted  on  linen, 
and  distributed  throughout  the  force.  This  was  the 
principal  work  of  the  photographers,  who  had  also  to 
take  care  of  the  mules,  carry  their  arms,  and  march  as 
other  soldiers.  In  addition  to  the  large  collection  of 
negatives  of  plans,  they  have  brought  home  a  most 
valuable  collection  of  about  eighty  negatives  of  general 
views,  prints  from  which  will  be  exhibited  before  the 
Photographic  Society  this  month.  Sergeant  Harrold, 


R.E.,  the  senior  photoprapher,  shortly  before  taking  the 
interesting  views  of  Magdala,  was  detailed  as  one  of  the 
storming  party,  and  for  his  conspicuous  gallantry  at  the 
assault  of  Magdala  has  obtained  a  medal  for  distin¬ 
guished  conduct  in  the  field.” 

The  following  remarks  are  appended  by  the  editor  of  the 
Photographic  News  : — 

“  We  are  glad  to  learn  that  the  photographic  operations 
in  connedtion  with  the  recent  eclipse  observations  in  India 
were  more  successful  than  the  first  report  indicated.  Our 
correspondent  must  remember,  however,  that  our  remarks 
were  based  upon  the  statements  of  Major  Tennant  himself, 
who  described  the  whole  of  the  plates  as  ‘  covered  with 
spots,’  and  as  ‘  showing  but  faint  traces  of  the  corona  ;’ 
and  he  attributed  this  to  the  ‘  concentration  of  the  nitrate 
of  silver  solution  ’  by  heat.  Now  this  is  a  condition  of 
things  in  no  wise  attributable  to  the  eclipse.  It  could 
only  have  arisen  from  want  of  care  or  want  of  knowledge, 
and  it  is  fair  to  assume  that  it  was  to  lack  of  experience, 
and  not  any  more  culpable  cause,  that  such  a  result  was 
due.  If  we  do  the  Engineers  in  whose  care  the  photo¬ 
graphic  operations  were  placed  any  injustice,  we  regret  it, 
and  can  only  point  to  Major  Tennant’s  report,  and  the 
contrast  furnished  by  the  results  of  the  German  expedition, 
in  justification  of  our  remarks.  Our  correspondent  mis¬ 
takes  us  in  fancying  that  we  imply  that  skilled  photo¬ 
graphers  are  not  to  be  found  amongst  the  Engineers.  We 
have  before  spoken  highly  of  the  skill  and  success  of 
Sergeant  Harrold  in  Abyssinia,  and  we  have  had  reason  to 
believe  that  it  was  owing  to  the  absence  of  the  most 
accomplished  Engineer  photographers  in  Abyssinia  that 
less  able  men  were  at  the  service  of  Major  Tennant’s 
expedition.  In  our  allusion  to  the  Engineers  we  merely 
put  a  hypothetical  case,  saying  if  the  men  told  off  were 
were  not  familiar  with  photography,  &c.,  &c.  It  is  much 
more  pleasant  to  us  to  believe  that  this  expedition  was  in 
some  degree  successful  than  that  it  was  a  complete 
failure.” 


PATENTS. 


Communicated  by  Mr.  Vaughan,  F.C.S.,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

3309.  W.  H.  Liddell,  Edinburgh,  “Improvements  in  treating  all 
kinds  of  pig  skins  in  the  processes  of  preparation,  tanning,  currying, 
enamelling,  and  japanning,  and  in  utilising  the  products.” — Petition 
recorded  October  29,  1868. 

3352:  M.  Sautter,  Rue  de  la  Chaussee  d’Autin,  Paris,  “  Improve¬ 
ments  in  preparing  and  preserving  vegetable  and  animal  substances.” 
— A  communication  from  W.  O.  Giles,  New  York,  U.S.A. — November 
4,  1868. 

3378.  W.  Irmer,  Clerkenwell,  Middlesex,  “  A  new,  or  improved, 
corn-flour  jelly.” — November  6,  1868. 

3400.  P.  E.  De  Wissocq,  Rue  Richepause,  Paris,  “Improvements 
in  treating  lead  ores.” — November  9,  1868. 

3503.  C.  E.  Brooman,  Fleet  Street,  London,  “  An  improved  liquid 
or  composition  for  oiling  or  greasingwool  and  other  textile  materials.” 
— A  communication  from  H.  de  la  Shibaudiere,  Paris. 

3506.  A.  McDougall,  Manchester,  “  Improvements  in  the  manu¬ 
facture  of  phosphatic  manures  and  sulphate  of  ammonia.” — November 
18,  1868. 

3515.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  Im¬ 
provements  in  the  manufacture  of  phosphorus  and  amorphous  phos¬ 
phorus,  and  in  furnaces  and  apparatus  employed  for  that  purpose.” — 
A  communication  from  C.  Brison,  Chalons  sur  Saone,  France. 

3516.  H.  Carrigg,  Manchester,  “  Improvements  in  the  manufacture 
of  tribasic  phosphate  of  lime,  and  the  application  thereof  to  certain 
useful  purposes.” — November  ig,  1868. 

3541.  C.  E.  Brooman,  Fleet  Street,  London,  “  Improvements  in 
the  manufacture  of  gas  for  lighting  and  heating,  and  in  apparatus 
employed  therein.” — A  communication  from  J.  F.  Lafrogne,  Bonlevart 
de  Strasbourg,  Paris.” — November  21,  1868. 

3565.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  “  Im¬ 
provements  in  converting  cast-iron  into  wrought-iron,  and  in  uniting 
oxides,  fluxes,  and  other  substances  with  molten  cast-iron.” — A  com¬ 
munication  from  T.  S.  Blair,  Pittsburg,  Penn.,  U.S.A.,  A.  Guzman, 
New  York,  U.S.A.,  F.  Ellerarhausen,  Ellershause,  Nova  Scotia,  and 
A.  E.  Stayner,  Nova  Scotia. — November  23,  1868. 

3569.  C.  W.  Siemens,  Great  George  Street,  Westminster,  “Im¬ 
provements  in  the  manufacture  of  iron  and  steel,  and  in  furnaces  and 
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apparatus  connected  therewith,  part  of  which  improvements  are  also 
applicable  to  the  calcining,  reducing,  and  burning  of  ores  and  granular 
substances  generally.” — November  24,  1868. 

NOTICES  TO  PROCEED. 

2293.  T.  Gibbs,  Jarrow-on-Tyne,  Durham,  “  Improvements  in  the 
treatment  of  metallic  ores  and  compounds.” 

2294.  G.  Martin,  Toadsmoor  Rock  Mills,  near  Stroud,  Gloucester¬ 
shire,  “  Improvements  in  the  manufacture  of  extract  wool,  and  in  the 
process  and  apparatus  employed  in  destroying  the  vegetable  material 
in  mixed  fabrics,  which  apparatus  is  applicable  to  other  purposes.” — 
Petitions  recorded  July  22,  1868. 

2588.  F.  Braby,  Camberwell,  Surrey,  “  Improvements  in  treating 
and  utilising  waste  sulphate  of  iron  solution,  arising  from  the  cleansing 
of  iron  surfaces  in  the  manufacture  of  tin  plates.” 

2589.  A.  Clark,  Chancery  Lane,  “  An  improved  compound  for 
tanning  leather.” — A  communication  from  L.  H.  Dennis,  and  O.  R. 
Brown,  Stafford  Springs,  Conn.,  U.S.A. — August  19,  1868. 

3167.  R.  Pearce,  Swansea,  Glamorganshire,  “  Improvements  in 
the  separation  of  copper  and  other  metals  from  silver  and  gold,  the 
same  being  applicable  to  other  metallurgical  operations.” — October  16, 
1868. 

3376.  W.  Baker,  Wigan,  Lancashire,  “  Certain  improvements  in 
furnaces  and  fire  bars.” — November  6,  1868. 


NOTES  AND  QUERIES. 


Aluminate  of  Soda. — Can  any  of  your  readers  inform  me  where  the 
aluminate  of  soda,  manufactured  from  bauxite,  is  to  be  had  ? — 
R.C.M. 

Writing  on  Gold. — Can  you  kindly  give  me  “  a  wrinkle  ”  as  to  the 
following  matter: — I  have  a  couple  of  old  family  minatures  set  in  gold 
and  with  gold  backs.  I  want  the  names  of  the  imprints  to  be  per¬ 
manently  fixed  to  each.  Now  the  cases  or  backs  are  of  such  thin  gold 
as  not  to  admit  of  ordinary  engraving,  as  such  would  weaken  the  gold 
considerably.  Is  there  any  chemical  agent  with  which  I  could  write 
the  names  on  the  gold,  and  which  would  be  indelible? — Mubrankin. 

The  Norwegian  Cooking  Apparatus. — Dr.  Letheby  by  a  Swiss 
cooking  apparatus  must,  I  think,  mean  the  Norwegian  box.  I  found 
it  of  great  use  in  yachting.  A  large  box  retains  the  heat  sufficiently 
to  give  a  crew  on  boat  service  away  from  the  ship  a  really  hot  meal 
any  time  during  the  whole  of  a  long  summer’s  day— no  small  matter 
in  wet  cold  weather.  Ten  minutes  fast  boiling  is  sufficient  for  a  large 
leg  of  mutton,  provided  the  men  do  not  open  the  box  and  let  cold 
air  in. — Per  Mare  per  Terram. 


MEETINGS  FOR  THE  WEEK. 


Monday. — Medical,  8. 

-  London  Institution,  8.  Mr.  G.  F.  Rodwell  on  “  Heat  as  a 

Science  of  Kinetics.” 

Wednesday. — Society  of  Arts,  8.  Mr.  H.  Bryceson  “  On  the 
Electric  Organ.” 

- — -  Geological,  8.  G.  T.  Clark,  “  On  the  Basalt-dykes  of  the 

Mainland  of  India.”  Professor  W.  King  and  Dr.  T. 
H.  Rowney,  “  On  the  so-called  ‘  Eozoonal  ’  Rock.” 
T.  W.  Kingsmill,  “  Notes  on  the  Geology  of  China.” 
Dr.  Sutherland,  “  On  the  Auriferous  Rocks  of  South- 
Western  Africa,”  with  a  note  by  Sir  R.  I.  Murchison, 
Bart. 


TO  CORRESPONDENTS. 


C.  J.  Woodward. — Our  correspondent’s  valuable  communication 
shall  be  inserted  as  soon  as  the  illustration  is  engraved. 

A.  Gray. — An  improvement  on  the  method  of  rapid  filtration,  with 
illustrations,  will  appear  in  an  early  number  of  the  Chemical  News. 
Oleographs. — We  have  received  from  Dr.Moffat  a  book  of  oleographs. 
Our  correspondent’s  paper  arrived  too  late  for  insertion  this  week. 
The  process  is  capable  of  great  extension,  and  will  be  valuable  to 
paper-stainers  and  paper-hanging  manufacturers.  The  method  of 
proceeding  is  to  obtain  a  pattern  on  water,  note  the  time,  lay  on  the 
paper  glazed  side  downwards  for  an  instant,  take  out,  draw  through 
plate  of  ink,  remove,  and  wash  with  water. 

Communications  have  been  received  from  H.  C.  James;  W. 
Hankey;  F.  Walsh;  T.  Hill;  Dr.  R.  Angus  Smith,  F.R.S. ;  Dr.  E. 
Fleischer  (with  enclosure) ;  J.  H.  Pepper  (with  enclosure) ;  Professor 
Kerl ;  A.  Gray;  J.  Spiller ;  C.  Mene  (with  enclosure);  Dr.  R.  C. 
Moffat  (with  enclosure);  C.  J.  Woodward;  V.  de  Ternant;  H.  B. 
Pritchard  ;  J.  C.  Davis  ;  C.  Tomlinson,  F.R.S.  ;  D.  Forbes,  F.R.S  ; 
Magnesium  Metal  Co. ;  C.  Crump  (with  enclosure) ;  Dr.  Otto  Richter 
(with  enclosure)  ;  C.J.  Rutter;  D.  Thom  (with  enclosure);  and  S 
Hall  (with  enclosure). 

BOOKS  RECEIVED 

Memoire  sur  la  Composition  Chimique  Des  Monnaies  Neerlandaises 
et  sur  la  Volatilisation  De  l’Argent,  par  A.  D.  Van  Rremsdyk. 
Revue  Hebdomaire  De  Chemie  Scientifique  |et  Industrielle,  Publiee 
Sons  la  Direction  de  M.  Ch.  Mene. 


MR.  WATTS’S  DICTIONARY  OF  CHEMISTRY. 
Complete  in  Five  Volumes,  8vo.,  price  £7  3s.,  or  separately,  Vols.  I. 
and  III.  price  31s.  6d.  each  ;  Vol.  II.  price  26s. ;  Vol.  IV.  price  24s. ; 
and  Vol.  V.  price  30s.  cloth. 

A  Dictionary  of  Chemistry,  and  the  Allied 

Branches  of  other  Sciences.  By  HENRY  WATTS,  B.A. 
assisted  by  eminent  Scientific  and  Practical  Chemists. 

London  :  Longmans,  Green,  and  Co.,  Paternoster  Row. 


In  Three  Volumes,  medium  8vo.  with  above  2,000  Woodcuts,  price 
£4  14s.  6d.  cloth,  or  £5  12s.  half-bound  in  Russia. 

T  T  re’s  Dictionary  of  Arts,  Manufactures,  and 

Mines,  containing  a  Clear  Exposition  of  their  Principles  and 
Practice.  Sixth  Edition,  chiefly  re-written  and  greatly  enlarged. 
Edited  by  ROBERT  HUNT,  F.R.S.,  Keeper  of  Mining  Records, 
assisted  by  numerous  Contributors  eminent  in  Science  and  familiar 
with  Manufactures. 

London:  Longmans,  Green,  and  Co,,  Paternoster  Row. 

KERL’S  METALLURGY,  BY  CROOKES  AND  ROHRIG. 
Vol.  I.  now  ready,  in  8vo.,  with  207  Woodcuts,  price  31s.  6d. 

practical  Treatise  on  Metallurgy,  adapted 

from  the  last  German  Edition  of  Professor  Kerl’s  Metallurgy, 
by  William  Crookes,  F.R.S.,  &c.,  and  Ernst  Rohrig,  Ph.D.,  M.E. 
(In  Two  Volumes).  Vol.  I.,  comprising  Lead,  Silver,  Zinc,  Cadmium, 
Tin,  Mercury,  Bismuth,  Antimony,  Nickel,  Arsenic,  Gold,  Platinum, 
and  Sulphur. 

“  A  very  large  amount  of  valuable  information  is  contained  in  this 
volume  ;  and  every  worker  in  metals  who  desires  to  know  the  processes 
adopted  on  the  Continent  would  do  well  to  possess  it.” — Athenaeum. 

London:  Longmans,  Green,  and  Co.,  Paternoster  Row. 


o 


DR.  REIMANN’S  HANDBOOK  OF  ANILINE. 

Just  published,  in  Svo.,  with  5  Woodcuts,  price  10s.  6d. 

n  Aniline  and  its  Derivatives  ;  a  Treatise  on 

the  Manufacture  of  Aniline  and  Aniline  Colours.  By  M. 
Reimann,  Ph.D.,  L.A.M.  To  which  is  appended  the  Report  on  the 
Colouring  Matters  derived  from  Coal  Tar  shown  at  the  French  Exhi¬ 
bition  of  1867,  by  Dr.  Hofmann  and  Messrs.  De  Laire  and  Girard. 
Revised  and  edited  by  William  Crookes,  F.R.S. 

“  An  art  so  new  and  so  rapidly  advancing  in  every  branch  and  detail , 
demands  constantly  the  latest  manuals  and  text-books  ;  and  even  in 
M.  Reimann’s  handbook  were  not  characterised  by  extraordinary 
ability,  it  might  still  plausibly  claim  to  be  the  best  in  this  field,  because 
it  is  the  newest.  Apart  from  this  advantage,  however,  the  distin¬ 
guished  names  upon  the  title-page  are  sufficient  warranty  of  the  com¬ 
pleteness,  thoroughness,  and  accuracy  of  the  book.  We  are  happy  to 
add  that  it  possesses,  moreover,  the  good  quality  (not  always  found  in 
scientific  works)  of  being  intelligible  and  practical.” — American 
Journal  of  Mining. 

London  :  Longmans,  Green,  and  Co.,  Paternoster  Row. 

NEW  EDITION  OF  MITCHELL’S  ASSAYING. 

Just  published,  in  8vo.,  with  188  Woodcuts,  price  28s. 

A  Manual  of  Practical  Assaying.  By  John 

MITCHELL,  F.C.S.  Third  Edition,  in  which  are  incorporated 
all  the  late  important  discoveries  in  Assaying  made  in  this  country  and 
abroad  ;  including  Volumetric  and  Colorimetric  Assays,  and  the 
Blowpipe  Assays.  Edited  and  for  the  most  part  re-written  by 
WILLIAM  CROOKES,  F.R.S.,  &c. 

“  A  very  valuable  practical  work  which  we  can  cordially  recommend.’ 

• — Economist. 

“  A  standard  work  in  the  laboratory,  and  an  indispensable  guide  for 
the  student.” — Bullionist. 

“  The  work,  as  it  now  stands,  may  safely  be  taken  as  a  guide  by 
buyers  of  ores,  and  by  all  persons  engaged  in  the  industry  of  chemical 
manufacture.”— Mining  Journal. 

London :  Longmans,  Green,  and  Co.,  Paternoster  Row. 

Original  System  of  Chemical  Philosophy, 

comprising  the  Determination  of  the  Volume-Equivalents,  &c. 
By  Dr.  RICHTER.  Price  is.  6d. 

Edinburgh  :  Maclachlan  and  Stewart,  Publishers. 

London  :  Simpkin,  Marshall,  and  Co. 

PRACTICAL  CHEMISTRY. 


Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Henry  Matthews,  F.C.S.,  is  prepared 


PRACTICAL 

MEDICINE, 


1V/T r.  JrLenry  lViattnews,  is 

to  give  Instruction  in  all  branches  of 
CHEMISTRY,  particularly  in  its  Application  to 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five 
o’clock;  on  Saturday  from  Ten  till  One  o’clock;  and  from  October  to 
March  on  Monday  and  Friday  Evenings  from  Six  to  Nine  o’clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  of  every 
description. 

For  Particulars  and  Prospectuses  apply  to  Mr.  Henry  Matthews, 

■  the  Laboratory,  60,  Gower-street,  Bedford  Square,  W.C. 
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Oleography . 


THE  CHEMICAL  NEWS. 

Vol.  XVIII.  No.  473. 


OLEOGRAPHY: 

Being  a  Process  for  the  Utilisation  of  Tomlinson’s 
Cohesion  Figures. 

By  Dr.  R.  CARTER  MOFFAT, 

Lecturer  on  Chemistry,  Glasgow. 


As  there  are  some  individuals  in  the  world  who  calculate 
a  man’s  worth  by  considerations  connected  with  his  grand¬ 
father,  so  there  are  certain  others  who  calculate  the  im¬ 
portance  of  a  truth  by  the  date  of  its  history.  This 
reasoning  may  refer  to  great  truths  in  our  every-day  life, 
but  certainly  it  cannot  apply  to  great  fads  in  chemical 
science.  Discoveries,  however  new,  are  welcomed  by 
scientific  men  with  delight.  Adding  to  their  store  of  useful 
knowledge  they  go  on  and  on,  benefiting  their  chosen 
science,  and  freely  giving  to  those  around  them  interested 
in  the  practical  application  of  their  discoveries,  their  results 
of  lengthened  and  laborious  research. 

Chemists  are  aware  that  most  kinds  of  oil  when  poured 
on  water  spread  over  its  surface,  and  sooner  or  later  break 
into  variegated  patterns,  some  of  which  are  of  great  beauty. 
When  we  make  a  few  experiments  in  this  direction  atten¬ 
tion  is  attraffed  to  the  regularity  of  the  forms  assumed,  and 
further,  that  almost  all  the  common  oils  give  different 
models  of  patchwork  according  to  the  length  of  time  that 
the  oils  are  exposed.  Experiments  conduded  in  my 
laboratory  show  that  from  the  construdion  of  the  oil  film 
we  can  with  considerable  certainty  determine  the  kind  of 
oil  examined,  and  also  its  genuineness.  A  drop  of  pure 
sperm  oil  let  fall  on  a  basin  or  plate  full  of  water  quickly 
becomes  an  enlarged  circular  film  of  several  inches  dia¬ 
meter,  breaking  up  near  the  edges  into  small  round  holes. 
This  takes  place  in  about  sixty  seconds  in  the  case  of  pure 
sperm.  The  centre  of  the  patch  is  at  the  same  time  filled 
with  little  holes  somewhat  smaller  than  those  at  the  edges. 
At  two  minutes  all  the  little  openings  are  considerably 
expanded,  and  they  continue  to  extend  until  after  a  lapse 
of  thirty  minutes  or  so,  when  the  oil  is  broken  up  and  de¬ 
tached.  There  is  value  attached  to  this  simple  test.  Green 
rape  oil  breaks  up  slowly,  more  so  than  sperm,  but  after 
sixty  seconds  its  pattern  is  different,  the  circles  being  large 
and  beautifully  defined.  Purified  rape  oil  becomes  much 
larger  in  the  pattern  circles  than  green  rape  in  the  same 
time.  Lucca  olive  gives  in  one  minute  a  large  representa¬ 
tion,  in  two  minutes  an  extraordinary  development,  and 
in  three  minutes  a  very  large  likeness. 

Green  olive,  on  the  other  hand,  gives  but  a  small  pattern 
in  one  minute,  and  conducts  itself  quite  at  variance  with 
Lucca  olive.  Again,  seal  and  castor  oil  give  forms  which 
are  very  small  compared  with  many  oils.  In  making  these 
observations  it  is  necessary  to  attend  to  the  size  of  the 
drop  of  oil,  the  height  it  falls,  the  force  with  which  it  does 
so,  the  perfect  purity  of  the  cold  water,  and  the  stillness 
of  the  water  at  the  time.  To  make  the  experiment,  pro¬ 
ceed  as  follows  : — P'rom  a  small  dry  burette  drawn  out  to  a 
fine  point  filled  up  to  a  certain  mark  with  the  oil,  cautiously 
let  fall  a  single  drop  at  four  inches  height  upon  the  centre 
of  the  water  contained  in  a  common  soup  plate  or  glass 
basin.  We  shall  assume  that  Lucca  olive  is  taken.  The 
drop  should  at  once  spread  about  four  inches  on  the  water 
circularly.  If  it  does  not  do  so  at  once  then  the  plate  or 
the  water  is  not  clean  and  the  water  is  to  be  poured  out, 
the  plate  well  washed  with  water,  and  again  filled.  All 
rubbing  with  towels  is  to  be  avoided.  At  thirty  seconds, 
the  appearance  of  the  representation  is  very  lovely,  having 
all  the  similitude  of  crochet-work.  To  give  definitions 
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of  its  pi  any  figures  I  would  need  to  have  Roget's  The¬ 
saurus  of  English  Words  and  Phrases  past  me.  It  is  need¬ 
less  at  present  to  enumerate  the  diversity  of  these  oil  films 
at  different  periods  of  time.  Tomlinson  has  enriched 
science  by  his  masterly  descriptions  of  them.  He  has 
done  more  in  this  department  than  any  man.  To  him 
is  due  many  discoveries  in  experimental  philosophy — faffs 
of  the  greatest  value  and  importance.  It  is  to  him  that 
I  would  ascribe  my  recent  discovery  of  the  utilisa¬ 
tion  of  the  cohesion  figures  of  oil  on  water.  Had  it  not 
been  from  a  knowledge  of  the  faffs  conneffed  with  his 
researches  in  this  beautiful  and  interesting  department  of 
science,  then  in  all  probability  the  oil  figures  would  have 
remained  what  they  are,  beautiful  to  look  at  but  tran¬ 
sient  in  the  extreme.  The  eye  becomes  tutored  and  ex¬ 
perienced  to  these  forms,  so  that  it  can  readily  determine 
the  kind  of  oil  under  examination.  I  do  not  aver  this 
to  be  the  faff  in  all  cases.  In  very  many  instances  it 
is  so.  Indeed,  in  all  that  have  come  under  my  notice  this  is 
the  conclusion  arrived  at.  Perfeff  concordance  of  results 
is,  I  am  almost  certain,  to  he  obtained  when  the  size 
of  the  drop  of  oil  and  all  other  points  are  rigidly  attended 
to.  A  slight  tremor  or  shaking  of  the  water  is  detri¬ 
mental  to  a  perfeff  pattern.  I  have  noticed  that  even  a 
person  coughing  near  the  oil  film  deranges  its  conforma¬ 
tion. 

Those  who  have  watched  these  exquisite  shapes  have 
often  wished  to  secure  them  on  paper  as  a  kind  of  photo¬ 
graph.— to  have  them  brought  before  the  eye  palpable  and 
fixed,  to  be  seen  at  once  a  reality,  a  permanent  image. 
Many  have  tried  to  do  so.  For  long  I  had  attempted  to  do 
the  same.  In  many  things  apparently  difficult  yet  simple 
we  are  apt  to  think  them  insurmountable.  It  is  in  their 
very  simplicity,  however,  that  we  fail  to  grasp  the  solu¬ 
tion  of  the  problem.  The  oil  patterns  uninjured  can  as 
readily  be  transferred  from  the  surface  of  water,  and  per¬ 
manently  fixed  to  be  placed  in  our  albums,  as  we  can  pour 
water  from  one  vessel  to  another.  No  matter  what  colours 
we  desire,  we  can  obtain  them  of  any  hue  we  please. 
They  rival  the  most  beautiful  photographs.  The  faintest 
tracery  is  brought  out  with  the  most  perfeff  fidelity. 
Two  well-known  photographers  of  this  city,  to  whom  I 
showed  them  this  week,  declared  they  were  excellent 
photographs  ;  and  yet  not  a  trace  of  the  chemicals  photo¬ 
graphers  use  was  employed.  The  process  can  be  described 
in  three  lines: — obtain  the  oil  pattern,  note  the  time, 
lay  a  piece  of  glazed  surface  paper  on  the  pattern  for 
an  instant,  take  it  off,  place  on  the  surface  of  a  plate 
of  ink  for  a  moment,  remove  and  wash  off  the  excess  of 
ink  with  water  and  your  pattern  is  there  as  it  was  on 
the  water.  You  now  have  an  exquisite  representation 
in  black,  as  fine  as  any  photograph.  A  scarlet  is  ob¬ 
tained  by  employing  a  solution  of  cochineal  or  any  of 
the  scarlet  coal  tar  colours.  We  have  them  in  orange, 
red,  scarlet,  black,  blue,  and  other  tints.  A  good  result 
is  got  by  first  passing  the  paper  containing  the  pattern 
of  oil  through  ink  and  then  through  cochineal.  The 
principle  of  the  matter  is  this.  The  paper  absorbs  the 
oil  at  the  several  parts  to  the  exclusion  of  the  water. 
The  ink  colours  the  water  parts  but  at  the  same  time 
tints  the  oil  parts  very  faintly,  which  gives  it  the  appear¬ 
ance  of  relievo.  Any  kind  of  paper  almost  will  do.  Tissue, 
green,  glazed,  white,  &c.,  give  pretty  good  results.  The 
paper  I  employ,  which  I  find  to  take  up  the  most  delicate 
parts,  is  what  is  known  as  white  surface  paper  (glazed 
on  one  side  only).  We  get  it  cut  in  circular  pieces  of 
about  four  inches  in  diameter.  The  pattern  obtained  is 
of  this  diameter.  A  larger  pattern  could  readily  be  ob¬ 
tained  by  using  a  larger  drop  of  oil  and  a  larger  size  of 
paper.  Mr.  Lundy,  of  Leith,  at  the  inaugural  leffure  of  a 
course  of  leffures  delivered  there  last  Thursday,  exhibited 
several  books  of  patterns  of  different  oils  I  sent  him. 
Professor  Woodward,  of  Birmingham,  wrote  me  for  some 
of  these  fixed  representations,  but  as  I  did  not  receive 
his  letter  until  the  very  day  of  the  conversazione  at  Bir¬ 
mingham  (owing  to  the  note  having  been  delayed),  I  was 
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extremely  sorry  I  could  not  send  them  in  time.  ,  There 
are  many  applications  that  this  method  can  be  put  to.  We 
have  been  able  to  take  perfect  fac-similes  of  fern  leaves 
by  coating  them  with  oil,  placing  them  on  the  glazed 
paper,  pressing  them  against  the  paper,  obtaining  a  perfect 
likeness  of  the  fern,  and  showing  it  in  relief  by  drawing 
the  paper  through  ink,  or  cochineal,  or  other  colour.  In 
printing  with  oiled  types  on  the  paper  and  colouring  after¬ 
wards,  we  have  also  been  able  to  get  beautiful  results.  I 
think  that  paper-stainers  and  paperhanging  manufacturers 
might  be  greatly  benefited  by  paying  attention  to  our 
method. 

I  confidently  hope  to  be  able  to  transfer  the  patterns 
even  to  cloth,  to  stone,  &c. 

Scientific  chemists  are,  of  course,  only  interested  in  this 
process  so  far  as  a  test  for  the  purity  of  oils.  I  have  made 
many  hundreds  of  experiments  with  the  process,  and  in  a 
large  number  of  instances  have  got  results  with  mixtures 
of  oils  differing  very  materially  from  those  with  genuine 
oils.  Many  more  experiments  are  needed  to  confirm  this, 
and  in  a  work  on  the  detection  of  oils,  on  which  I  am  at 
present  engaged,  having  added  a  large  number  of  reliable 
tests,  this  will  be  very  fully  gone  into. 

I  hope  to  be  able  very  shortly  to  place  before  the  readers 
of  the  Chemical  News  further  observations  on  this  pro¬ 
cess  of  Oleography,  as  I  have  termed  it.  The  patterns  I 
call  oleographs,  as  the  oleograph  of  sperm  oil,  &c. 

In  concluding  the  article  on  this  subject,  I  regret  that  time 
has  not  permitted  me  to  give  more  results  as  to  the  weight 
of  the  drop  of  oil,  the  temperature  of  the  water— which, 
by  the  way,  is  of  no  moment  if  between  40°  F.  and  6o°  F. — 
and  many  other  points.  My  practical  classes  here  number 
between  seventy  and  eighty  pupils,  besides  almost  daily 
lectures,  and  the  amount  of  time  for  research  left  me  pre¬ 
cludes  anything  like  that  amount  of  work  being  done  even 
were  it  summer.  To  make  a  discovery  of  this  kind  at  the  pre¬ 
sent  season  necessitates  up  in  the  morning  early  and  re¬ 
tiring  to  rest  at  the  small  hours  of  morning. 

I  beg  to  acknowledge  with  many  thanks  the  invaluable 
assistance  and  hearty  co-operation  of  my  chief  assistant, 
Mr.  Frantz  H.  Allen,  and  Mr.  Nicol  Brown,  a  student  in 
fhe  laboratory.  They  have  endeavoured  to  lighten  my 
labours  in  connection  with  this  discovery  very  much,  and 
I  am  exceedingly  grateful  to  them.  To  all  to  whom  I 
have  shown  our  patterns — amongst  others,  Professor  Penny 
— they  have  exhibited  the  utmost  surprise  and  pleasure  at 
the  beauty  of  the  results.  I  shall  be  most  happy  at  any 
time  to  send  to  any  chemist  desiring  them  the  papers  we 
use,  as  also  patterns  of  different  oils. 

I  sincerely  trust  that  this  little  discovery  of  mine  may 
be  the  humble  means  of  imparting  additional  fame  to  a 
science  of  far-spreading  light  and  intelligence. 
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(Of  the  General  Photographic  Establishment  of  the  War 
Department.) 


(Concluded  from  page  293). 

With  but  few  exceptions  the  chemicals  and  appliances 
were  in  first  rate  order,  and  worked  almost  without  a 
hitch.  In  copying  plans — an  operation  which  was  of 
course  conducted  in  the  open  air — much  difficulty  was 
experienced  from  the  breezes  which  blew  almost  inces¬ 
santly  in  the  vicinity  of  the  mountains.  Often  the  maps 
were  blown  right  off  the  copying-table  ;  and  during 
exposure  it  was  frequently  necessary  to  keep  brushing  the 
dust  and  sand  from  the  original,  a  proceeding  which  some¬ 
times  militated  against  the  sharpness  of  the  reproductions. 

Work  had  to  undertaken  at  all  times,  so  that  at  any 
moment  the  photographers  were  ordered  to  fall  out  on  the 
line  of  march,  whatever  might  be  the  state  of  the  weather, 


and  the  likelihood  or  possibility  of  success.  When  the 
duty  had  been  performed,  successfully  or  unsuccessfully, 
as  the  case  might  be,  the  boxes  were  packed,  the  mules 
saddled,  and  the  head  quarters  caught  up  again  as  soon 
as  possible.  Paper  was  sensitised  over  night  whenever 
a  halt  was  made,  about  sixty  sheets  being  prepared  at  a 
time,  occupying  the  staff  between  four  and  five  hours. 
Early  in  the  morning  the  prepared  paper  was  rolled  in 
sheets  of  blotting-paper  and  stowed  away,  as  far  from  the 
light  as  possible  ;  and  on  arriving  at  the  next  encampment 
printing  was  at  once  commenced.  After  toning  and  fixing, 
the  prints  were  washed  for  two  or  three  hours,  and  if 
water  happened  to  be  plentiful,  which  was  very  seldom 
the  case,  the  same  was  changed  several  times  during  the 
night.  When  the  pictures  were  urgently  required  they 
received  but  an  imperfeCt  and  hasty  washing  ;  but  other¬ 
wise  they  were  packed  moist  in  blotting-paper  and  again 
washed  on  the  first  opportunity;  when  the  prints  dried  in 
contaCt  with  the  paper,  the  latter  required  to  be  carefully 
moistened  before  a  separation  was  attempted,  as  pictures 
in  this  condition  are  very  liable  to  injury.  The  squaring 
and  mountingoperations  were  performed  without  difficulty. 

It  will  be  a  question  in  future  operations  of  this  kind 
whether,  instead  of  printing  the  plans  on  paper  and 
mounting  them  afterwards  on  linen,  it  would  not  be  better 
for  field  purposes  if  they  were  produced  direct  upon  the 
fabric.  The  material  might  be  kept  ready  stiffened  and 
albumenised ;  the  sensitising  and  printing  operations 
would  not  be  more  laborious  or  time-taking,  and  the 
amount  of  washing  required  would  be  very  small,  as  the 
water  readily  permeates  the  fahric.  The  time  gained  by 
shortening  the  process  of  washing,  and  obviating  alto¬ 
gether  that  of  mounting,  would  be  considerable. 

A  subject  of  regret  is  the  faff  that  a  great  deal  of  use¬ 
less  work  was  sometimes  performed  on  account  of  the 
ignorance  of  photographic  matters  on  the  part  of  staft 
officers  who  gave  orders.  This  occurred  the  more 
frequently  from  the  faCt  that  Colonel  Pritchard’s  command 
was  so  extensive  that  he  was  unable  to  give  the  photo¬ 
graphers  his  uncfivided  attention.  Such  a  state  of  things4 
would  easily  be  avoided  in  future  by  sending  an  officer 
well  skilled  in  photography  in  immediate  charge  of  the 
party;  it  would  then  be  possible  to  question  the  feasi¬ 
bility  of  an  order  upon  its  receipt,  instead  of  vainly 
endeavouring  to  obey  an  impossible  mandate,  and  wasting 
valuable  time  and  materials  unnecessarily.  In  many 
cases,  in  taking  landscape  pictures,  a  rough,  imperfeCt 
sketch  was  frequently  all  that  was  required  ;  but  even 
this,  under  unfavourable  circumstances,  is  sometimes 
quite  as  difficult  to  secure  as  a  perfect  picture.  With 
soldiers  there  is,  however,  no  appeal ;  and  an  order  given 
must  be  obeyed — if  possible.  So  sometimes  the  mules 
had  to  be  halted  and  the  boxes,  unpacked  during  a  long 
march  in  a  drizzling  rain  in  order  that  a  picture  might  be 
attempted  of  some  mountain  or  other,  the  top  of  which 
was  enveloped  in  a  dense  fog,  simply  because  a  staff 
officer  had  expressed  himself  to  the  effeCt  that  the  whole 
would  make  a  grand  picture. 

The  scarcity  of  water  on  the  line  of  route  was  a  serious 
evil ;  several  negatives  had  frequently  to  be  washed  in  the 
same  water,  and  the  prints  fared  no  better.  Besides,  the 
water  was  in  general  badly  adapted  to  photographic  pur¬ 
poses,  being  very  hard  and  full  of  chlorides,  involving, 
therefore,  great  waste  of  silver  in  its  employment  ;  a 
distilling  apparatus  had  been  provided  for  purifying  the 
water,  but  the  latter  was  always  so  scarce,  and  time  so 
pressing,  that  the  still  was  rarely  resorted  to.  From  the 
faCt  that  the  majority  of  negatives  taken  were  those  of 
maps  requiring  a  lengthened  and  more  varied  treatment 
than  ordinary  plates,  in  order  to  produce  a  film  of  con¬ 
siderable  density,  the  want  of  an  abundant  supply  of 
water  was  felt  more  seriously  than  would  have  been  the 
case  in  ordinary  manipulations. 

On  inspecting  the  landscape  and  other  negatives  taken 
by  the  chief  photogragher  and  his  assistants,  it  will  be 
seen  that  they  include  many  creditable  productions;  and 
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when  we  remember  that  not  a  single  one  of  them  was 
specially  sele<5ted  for  the  camera  by  the  photographers 
themselves,  and  that  the  series  of  sixty  negatives  has  not 
been  weeded  out,  but  represent  the  whole  number  produced 
to  order,  sometimes  with  the  sun  shining  diredtly  into  the 
camera,  sometimes  when  the  sun  had  gone  down,  some¬ 
times  with  the  camera  in  the  sun-light  and  the  objedt  to 
be  reproduced  in  a  covered  tent,  at  most  unseasonable 
times,  at  all  hours,  after  long  marches,  and  by  men  who 
had  besides  to  perform  the  duties  of  soldiers,— I  say  when 
we  bear  in  mind  the  circumstances  under  which  the 
operators  laboured,  the  work  they  have  performed  is  highly^ 
commendable.  There  is,  however,  one  more  pidture 
which  should  have  been  included  in  the  set  our  friends 
have  brought  home,  and  which  is  eagerly  sought  for  by 
every  examiner  of  the  sketches  ;  its  absence  is  regretted, 
however,  by  nobody  so  much  as  by  Colonel  Pritchard 
himself,  who  was  indefatigable  in  his  endeavours  to  obtain 
interesting  subjects  for  the  camera,  but  who  was  unfortu¬ 
nately  wounded  at  the  storming  of  Magdala,  and  therefore 
unable  to  perform  any  adtive  duties  for  some  days  after  the 
death  of  King  Theodore.  An  order  was  sent  down  by 
General  Napier  to  obtain  a  pidture  of  the  fallen  chief,  but 
owing  to  some  delay  the  instrudtions  were  not  given  to 
the  Engineers  until  after  the  interment  ;  the  authority  for 
visiting  the  body  reached  Sergeant  Harrold  one  hour  too 
late,  and  thus  has  been  lost  all  record  of  those  features, 
a  delineation  of  which  by  photography,  even  of  the  crudest 
description,  would  have  been  of  great  value.  How  eagerly 
should  we  all  have  scanned  the  portrait  here,  in  England, 
in  endeavouring  to  read  from  the  lines  and  markings  of 
the  brow  the  charadter  of  the  determined  warrior  we  had 
vanquished  ! 

However,  we  must  be  contented  with  the  pidtures  we 
have,  and  there  are  some  among  them  possessing  deep 
interest.  There  is  the  conference  tent  at  Durbagh,  where 
the  first  meeting  took  place  between  Napier  and  Kassai  ; 
friendship  was  alleged,  but  treachery  was  feared,  and 
accordingly  we  see  upon  the  field  the  troops  and  guns 
drawn  up  ready  for  salute  or  for  adtion  ;  for  it  was  deemed  by 
no  means  improbable  that  within  half  an  hour  of  the  taking 
of  that  pidture  the  landscape  might  be  turned  into  a  battle¬ 
field,  and  the  labours  of  the  photographers  required  for 
more  serious  purposes.  There  are  the  views  of  Magdala 
and  King  Theodore’s  house ;  of  Selassee,  the  height 
stormed  on  the  Good  Friday,  together  with  the  rock  from 
which  the  Emperor’s  big  gun  first  opened  fire  ;  groups  of 
the  whole  of  the  captives,  who  are  now  probably  scattered 
all  over  Europe,  and  whom  even  within  twenty-four  hours 
of  their  liberation,  it  required  some  energy  on  the  part  of 
the  operators  to  colledt  together  to  be  photographed.  Of 
the  churches  of  Abyssinia,  there  are  views  of  those  at 
Addigerat,  Magdala,  Focada,  and  Antalo ;  pidtures  of 
Ashangi  lake  and  of  scenery  on  the  banks  of  the  Tellari, 
Taccazzee,  Djedda,  and  Bashelo  rivers,  besides  represent¬ 
ations  of  all  the  principal  points  of  interest  and  archi- 
tedtural  curiosities  met  with. 

On  the  whole,  therefore,  I  thinkwe  can  congratulate  the 
Royal-Engineer  photographers,  and  more  especially 
Sergeant  Harrold,  on  the  manner  in  which  they  performed 
their  arduous  duties  ;  to  them  the  staff  of  the  army  was 
much  indebted  for  information  obtained  and  circulated  by 
means  of  the  camera,  their  labours  forming  no  unim¬ 
portant  part  of  the  cog-wheel  of  administrative  machinery 
which,  under  the  guidance  of  Sir  R.  Napier,  worked  so 
smoothly  and  surely  ;  to  them  we  at  home  are  indebted  for  a 
clear  conception  ofthe  nature  of  the  country,  for  presenting 
to  our  view  the  various  difficulties  met  with  during  the 
army’s  pilgrimage  to  release  the  prisoners,  for  giving  us 
a  true  pidture  of  King  Theodore’s  stronghold,  and  for 
showing  us  what  the  inside  of  Magdala  was  like.  And  I 
feel  sure  you  will  agree  with  me  in  the  opinion  that  if  ever 
a  silver  medal  has  been  well  earned  by  a  photographer,  it 
is  that  which  Sergeant  Harrold  now  wears  upon  his  breast, 
and  which  was  specially  awarded  to  him  for  distinguished 
services  rendered  in  the  field  before  Magdala. 
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MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  November  17^/i,  1S68. 

R.  Angus  Smith,  Ph.D.,  F.R.S.,  Vice-President,  in  the 

Chair. 


Mr.  John  Isaac  Mawson,  C.E.,  and  the  Rev.  Brooke 
Herford,  were  eledted  Ordinary  Members  of  the  Society. 

Professor  William  Jack,  M.A.,  laid  on  the  table 
Professor  Tait’s  new  work  on  Thermodynamics,  presented 
to  the  Society  (of  which  he  is  an  honorary  member)  by 
the  author. 

He  called  attention  to  the  estimation  in  which  Professor 
Tait  held  the  work  of  Dr.  Joule  in  laying  the  foundations 
of  the  science.  It  was  well  known  that  the  claims  of 
Mayer  to  the  first  place  in  connection  with  the  subjedt 
were  strenuously  advocated  by  some  authors.  Professor 
Tait  considered  those  of  Dr.  Joule  incomparably  superior. 

The  equivalence  of  a  definite  quantity  of  work  to  a 
definite  quantity  of  heat  had  been  indicated  as  extremely 
probable  by  the  experiments  of  Rumford  ;  and  Davy’s 
celebrated  experiment,  in  which  he  melted  ice  by  fridtion, 
confirmed  the  view  that  work  was  really  so  convertible. 
Modifications  of  Rumford’s  experiments  would  have 
enabled  him  to  present  the  heated  body  in  nearly  the 
same  state  after  as  before  heating,  except  as  regarded 
the  increment  of  temperature.  These,  however,  had  not 
been  made,  and  the  experiments  appear  to  have  been 
negledted. 

In  all  heating  there  are  three  mechanical  results  of  work 
possible : — 

1.  That  the  particles  of  the  body  may  be  set  into  more 
rapid  vibration. 

2.  That  their  distances  may  be  changed  by  dilation  or 
contradtion,  work  being  used  up  in  accomplishing  this 
change,  just  as  when  weights  are  raised  against  gra¬ 
vity,  i.c.,  when  their  distance  from  the  centre  of  the  earth 
is  altered. 

3.  That  any  outside  forces  adting  on  the  body — e.g., 
pressures  in  the  case  of  a  gas — might  have  their  points  of 
application  altered. 

The  two  first  are  internal  effedts — the  last  external. 

Mayer  and  Joule  both  of  them  applied  the  principle  of 
the  transference  of  heat  into  work  to  air  compressed  by 
work.  With  this  substance  Joule  showed  experimentally 
that  the  first  two  effedts  might  be  disregarded  altogether 
in  comparison  with  the  third.  Mayer  assumed  this  without 
any  proof,  or  apparently  without  an  idea  that  he  was 
making  any  assumption.  The  argument  of  Mayer  was 
therefore  only  an  ingenious  speculation — Joule’s  was  a 
complete  proof. 

Joule,  however,  went  much  farther  than  Mayer.  He 
showed  by  fridtional  and  eledtromagnetic  experiments  of 
the  most  varied  kind  that  the  supposed  equivalence  was 
an  absolute  law  of  nature,  and  he  found  means  in  all  these 
cases  to  disengage  the  result  from  the  complications  to 
which  we  have  referred,  and  to  determine  the  definite 
amounts  of  work  and  heat  which  are  equivalent  to  each 
other.  He  perceived  and  stated  the  principal  applications 
of  his  discovery  to  the  laws  of  chemical  combination  and 
vital  adtion,  and  Professor  Tait  says: — “In  all  the 
scientifically  legitimate  steps  which  the  early  history  of  the 
principle  records,  Joule  had  the  priority.  The  reader 
should  clearly  recognise  the  fadt  that  the  experimental 
foundation  of  the  principle  in  its  generality,  and  the  earliest 
suggestions  of  many  of  its  most  important  applications, 
belong  unquestionably  to  Joule.  Trained  to  accurate 
experiment  and  profound  refledtion  in  the  school  of  Dalton, 
the  pupil  has  not  only  immortalised  himself,  but  has  added 
to  the  fame  of  the  master.” 
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On  the  other  hand,  it  appears  to  Professor  Tait  just  to 
quote  a  passage  in  which  Helmholtz,  no  doubt  in  view  of 
Mayer’s  later  work  as  well  as  that  at  the  time  of  the 
foundation  of  the  science  of  mechanical  effedt,  thus  ex¬ 
presses  himself : — - 

“  Mayer  was  not  in  a  position  to  make  experiments  ; 
he  was  repulsed  by  the  physicists  with  whom  he  was 
acquainted  (several  years  later  I  was  similarly  treated), 
and  could  scarcely  procure  room  for  the  publication  of 
his  first  compressed  exposition.  You  must  know  that  in 
consequence  of  these  repulses  his  mind  at  last  became 
affedted.  It  is  difficult  now  to  transport  oneself  back  into 
the  circle  of  thought  of  that  time  and  to  perceive  clearly 
how  absolutely  new  the  matter  then  appeared  (25  years 
ago).  It  seems  to  me  that  even  Joule  had  to  struggle  long 
for  the  recognition  of  his  discovery. 

Thus,  although  no  one  will  deny  that  Joule  has  done 
far  more  than  Mayer,  and  that  in  the  early  writings  of  the 
latter  many  points  are  not  clear,  I  believe  that  Mayer  must 
be  considered  as  a  man  who  independently  and  for  himself 
discovered  this  thought  which  has  produced  the  grandest 
recent  advance  of  natural  science,  and  his  deserts  are  by 
no  means  diminished  by  the  fadt  that  simultaneously 
another,  in  another  country  and  sphere  of  adtion,  made  the 
same  discovery,  and  indeed  has  since  developed  it  better 
than  he.” 

Mayer  has  many  titles  to  the  gratitude  of  scientific 
men,  and  one  of  the  chief  of  them  will  no  doubt  always 
be  his  anticipation  of  the  true  dodtrine  of  the  equivalence 
of  heat  and  work.  But  as  it  was  founded  on  an  experi¬ 
ment  which  was  only  sound  by  chance,  in  interpreting 
which  he  had  not  seen  that  his  conclusion  depended  on 
one  precise  answer  to  a  question  that  had  not  suggested 
itself  to  his  mind,  it  was  anticipation  and  not  discovery. 
Dr.  Joule  remains  the  true  founder  of  the  modern  science 
of  Heat. 


CORRESPONDENCE. 


ATOMIC  UNITS  OF  FORCE. 


To  the  Editor  of  the  Chemical  News. 

Sir,- — We  are  continually  protesting  against  the  incon¬ 
venience  of  the  English  weights  and  measures,  yet  our 
men  of  science,  who  should  lead  the  age,  seem  bent  upon 
encumbering  us  with  more  burdens  of  the  same  nature. 
Is  it  not  time  now  to  ask  why  our  scientific  units  of 
measurement  should  be  different  for  every  form  of  force, 
and  especially  why  they  should  all  be  fixed  on  purely 
arbitrary  data  ? 

May  I  be  permitted  to  suggest  to  those  who  have  the 
power  and  influence  to  carry  the  idea  into  adtion,  the 
immense  advance  which  would  be  made  by  linking  the 
idea  of  force  to  the  atomic  theory — by  starting  all  the 
units  at  the  relation  of  force  to  the  atom  of  matter, 
instead  of  such  purely  arbitrary  things  as  pounds,  feet, 
grammes,  and  metres. 

Thus,  for  heat,  a  variety  of  units  are  employed,  all 
connedted  with  definite  measures  of  water  ;  and  they  all 
show  in  different  figures  that,  with  exceptions  which  will 
no  doubt  one  day  be  explained,  every  elementary  atom  of 
matter  has  the  same  specific  heat.  In  Watts’s  Didtionary 
this  is  represented  by  about  6-5  ;  in  Wurtz,  another  unit 
gives  0-375,  with  variations  resulting  from  inevitable  errors 
of  observation.  If,  instead  of  these  figures,  the  specific 
heat  of  the  atom  was  1,  the  adtual  value  of  this  1  being 
ascertained,  the  true  specific  heat  of  all  substances  might 
be  obtained  by  mere  calculation  on  data  which  would 
soon  be  established  as  to  the  relations  of  various  groups 
of  substances  to  heat,  and  thus  the  interference  of  internal 
work  would  be  readily  measured  by  the  difference  of 
calculated  and  observed  specific  heats,  while  not  only 
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would  all  calculations  be  immensely  simplified,  but  many 
hidden  relations  of  heat  and  matter  would  become 
obvious. 

The  actual  unit  would  naturally  be  the  heat  contained 
in,  say,  1  gramme  or  100  grains  of  hydrogen  raised  either 
i°  or  from  the  freezing  to  the  boiling  heat  of  water  ;  and 
water  being  the  most  practical  standard,  the  adtual  value 
would  be  represented  by  the  weight  of  water  raised  to 
that  extent  by  this  unit,  and  be  capable  of  translation  at 
once  into  any  system  of  weights. 

This  unit  would  at  once  become  that  of  every  form  of 
force;  and  instead  of  such  units  of  mechanical  energy  as 
772  ft. -lbs.  or  425  kilogrammetres,  the  unit  would  be  the 
force  developed  by  the  expansion  of  1  atom  of  hydrogen 
under  the  influence  of  1  unit  of  heat,  doing  away  with  all 
complicated  calculations  as  to  the  conversion  of  heat  into 
work,  and  being  equally  capable  of  translation  into  any 
system  of  weights  and  measures  employed. 

In  eledtricity  what  complicated  expressions  would  be 
swept  away  ;  the  Farad  to  express  a  given  quantity  of 
eledtricity  involves  the  consideration  of  force,  resistance, 
and  time  ;  the  new  unit  would  simply  be  the  current 
effedting  decomposition  of  1  molecule  or  releasing  1  equiva¬ 
lent  of  any  substance,  without  reference  to  force,  resist¬ 
ance,  or  the  time  occupied.  The  unit  of  eledtromotive 
force  would  be  the  same  as  the  unit  of  heat  or  work  into 
which  it  is  convertible,  and  a  suitable  expression  of  it 
would  readily  be  found ;  while  the  unit  of  resistance 
might  be  that  against  which  a  unit  of  force  can  pass  the 
unit  of  quantity  in  a  given  time,  or  that  in  which  a  unit 
of  force  develops  a  unit  of  heat. 

The  intensity  of  chemical  affinity  would  soon  be  brought 
under  the  same  law,  and  it  is  evident  that  such  a  system 
would  enormously  simplify  calculation,  and  furnish  a  new 
stand-point  to  all  the  physical  sciences,  giving  a  just  and 
comprehensive  view  of  their  relations  to  each  other,  one 
as  much  wider  and  clearer  than  at  present,  as  that  which 
astronomers  obtain  by  viewing  the  solar  system  from  the 
sun  as  a  centre,  instead  of  from  their  own  special  observa¬ 
tory  treated  as  the  centre  of  the  system  ;  for  the  relations 
of  gravitation,  heat,  eledtricity,  light,  chemical  affinity,  and 
mechanical  work  would  be  expressed  by  whole  numbers 
instead  of  complicated  decimals,  and  the  simplicity  which 
the  atomic  theory  introduced  into  chemistry  would  be 
extended  to  all  the  phenomena  of  the  universe. 

If  it  is  considered  that  present  knowledge  does  not 
permit  the  value  of  the  atomic  unit  to  be  corredtly  fixed, 
our  scientific  bodies  could  do  no  greater  service  than  by 
carrying  out  a  series  of  experiments  on  several  elementary 
substances,  and  the  simplicity  of  the  relation  of  heat  to 
gases  would  render  the  task  an  easy  one  while  at  the 
same  time  much  pradtical  knowledge  would  be  gained 
during  the  process. — I  am,  &c., 

John  T.  Sprague. 


MISCELLANEOUS. 

The  Royal  Mining  Academy  in  Berlin. — As  this 
Mining  Academy  is  a  scientific  institution  of  the  first 
rank  in  Germany,  the  following  notice  concerning  it  may 
be  interesting  to  the  English  scientific  public : — The 
ledtures  of  the  Mining  Academy  are  arranged  in  such  a 
manner  that  a  student  may  finish  the  complete  course  in 
two  years  ;  the  students  also  enjoy  the  privilege  of  in¬ 
specting  the  different  Prussian  mining  and  metallurgical 
establishments  during  the  vacations,  and  besides  several 
times  yearly  they  have  the  opportunity  of  excursions  to 
those  establishments  in  company  of  the  professors.  The 
ledtures  of  the  present  half  year,  commencing  on  the  2nd 
of  November  last  and  ending  on  the  igth  of  March,  iS6g, 
treat  of  the  following  subjedts  : — 

1.  Mining  Technology — five  ledtures  weekly  by  Bergrath 
Hauchecorne  ;  15s.  half-yearly. 
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2.  Technology  of  Saltworks — one  ledture  weekly  by  Ber- 
grath  Hauchecorne  ;  3s.  half-yearly. 

3.  General  Metallurgy — four  ledtures  weekly  by  Professor 
Kerl ;  12s.  half-yearly. 

4.  Metallurgy  of  Iron — four  ledtures  weekly  by  Bergrath 
Wedding  ;  12s.  half-yearly. 

5.  Founding  and  Moulding — three  ledtures  weekly  by  Dr. 
Diirre  ;  12s.  half-yearly. 

6.  Chemical  Technology — two  ledtures  weekly  by  Pro¬ 
fessor  Kerl ;  6s.  half-yearly. 

7.  General  Assaying — six  ledtures  weekly  by  Professor 
Kerl  ;  ^1  7s.  half-yearly. 

8.  Blowpipe  Assaying — two  ledtures  weekly  by  Professor 
Kerl ;  gs.  half-yearly. 

g.  Assaying  of  Iron — three  ledtures  weekly  by  Bergrath 
Wedding;  13s.  6d.  half-yearly. 

10.  Petrography — four  ledtures  weekly  by  Dr.  Laspeyres  ; 
12s.  half-yearly. 

11.  Geology,  with  special  attention  to  the  Stratified 
Formations — four  ledtures  weekly  by  Professor  Beyrich  ; 
12s.  half-yearly. 

12.  The  Geological  Formation  of  the  Globe — one  ledture 
weekly  by  Dr.  Lossen  ;  gratis. 

13.  On  Volcanoes — one  ledture  weekly  by  Professor 
Roth  ;  gratis. 

14.  Mineralogical  Repetitions —-four  ledtures  weekly  by 
Professor  G.  Rose  ;  gratis. 

15.  Mineralogical  Exercises — four  ledtures  weekly  by  Dr. 
Eck ;  12s.  half-yearly. 

16.  Chemistry  of  Minerals — three  ledtures  weekly  by  Pro¬ 
fessor  Rammelsberg  ;  gratis. 

17.  Repetitions  of  Analysis  of  Minerals — four  ledtures 
weekly  by  Dr.  Finkener  ;  gratis. 

18.  Pradtical  Instruction  in  the  Analysis  of  Minerals — 
(a),  quantitative  ;  five  hours  daily  by  Dr.  Finkener;  £3 
half-yearly.  (6),  qualitative  ;  four  hours  weekly  by  Dr. 
Finkener;  £1  4s.  half-yearly. 

ig.  Analytical  Geometry — five  ledtures  weekly  by  Professor 
Bertram;  15s.  half-yearly. 

20.  Mechanical  Science — six  ledtures  weekly  by  M.  Hdr- 
mann  ;  18s.  half-yearly. 

21.  Applied  Mechanics — six  ledtures  weekly  by  M.  Hor- 
mann  ;  18s.  half-yearly. 

22.  Surveying  of  Mines — four  ledtures  weekly  by  Berg- 
Assessor  Kauth  ;  12s.  half-yearly. 

23.  Instruction  in  Drawing — eight  lessons  weekly  by 
Berg-Assessor  Kauth  ;  gratis. 

24.  Laws  of  Mines — two  lectures  weekly  by  Geh.  Ober- 
bergrath  Ackenbach  ;  gratis. 

“  The  World  of  Wonders.” — The  first  part  of  a  new 
publication,  issued  by  Messrs.  Cassell  and  Co.,  the  well- 
known  popular  publishers,  entitled  “  The  World  of 
Wonders,”  certainly  more  nearly  approaches  the  writings 
of  the  celebrated  Baron  Munchausen  than  any  modern 
publication  we  are  acquainted  with.  At  the  very  time  the 
bulk  of  the  press  is  endeavouring  to  dissipate  vulgar 
errors  and  sow  the  seeds  of  true  physiological  knowledge — 
the  importance  of  which,  in  a  medical  point  of  view,  cannot 
be  too  fully  insisted  on — we  have  in  this  cheap  serial  a 
colledtion  of  all  the  absurdities  and  historical  monstrosities 
of  the  middle  ages,  for  the  enlightenment  of  the  public 
mind.  On  one  page  is  a  pidture  of  a  mermaid  and  a 
merman  ;  and  though  the  opening  paragraphs  of  the 
description  mildly  insinuate  a  doubt  of  the  existence  of 
such  beings,  the  authentic  (?)  details,  dating  from  1187, 
1430,  and  1610,  which  are  given  at  length,  will  go  far  to 
convince  the  non-sceptical  mind  of  their  truth.  Again,  on 
the  very  next  page  we  find  an  article  on  “Wonderful 
Births,”  in  which  we  have  a  rechauffe  of  all  the  old 
women’s  tales  of  multiparous  women,  winding  up  with 
the  legend  of  Mrs.  Bonham,  who  had  seven  children  at  one 
birth,  all  living,  and  all  christened  at  the  same  font ! — 
The  “  Wonders  of  Digestion”  form  the  subjedt  of  another 
article,  in  which  we  are  informed  that  the  stomach  is 
“  a  large  bag,  the  whole  of  whose  surface  is  covered  with 
a  series  of  tiny  finger-like  projections,  from  every  part  of 


303 

which  a  thin  fluid  is  pouring  out”!  The  following  we  do 
not  pretend  to  understand,  and  we  should  like  to  know  what 
idea  it  will  convey  to  the  simple  reader  : — “  As  the  chyle 
is  absqrbed  it  changes  its  character.  First,  the  presence 
of  fibrin  begins  to  manifest  itself;  then  it  gradually  becomes 
coloured,  white  corpuscles,  apparently  identical  with  those 
of  blood,  being  formed  in  large  numbers.”  The  article  in 
question  concludes  with  an  account  of  a  juggler  who 
passed  a  sword  “  too  far  down  the  windpipe ”  into  his 
stomach,  where  it  was  nearly  all  dissolved,  only  “  a  foolish 
medical  man  ordered  the  conjurer  horse  exercise,”  which 
led  to  “  a  severe  internal  wound  and  death.”  “  The  Living 
Skeleton,”  “  Wonderful  Frosts,”  “  A  Wonder  of  Intrigue,” 
“Wonderful  Women,”  “  Giants,”  all  more  or  less  flavoured 
with  the  apocryphal,  are  duly  recorded ;  but  perhaps  the 
most  “  Wonderful  ”  paper  is  one  on  “  Wonders  of  Vegeta¬ 
tion,”  with  three  illustrations  of  a  turnip  with  a  human 
face  (grown  in  1682),  a  radish  in  the  form  of  a  human 
hand  (a.d.  1672),  and  a  parsnip  held  by  a  lady’s  hand  (of 
unknown  antiquity).  We  wonder  who  the  compiler  of 
such  a  farrago  of  absurdities  can  be,  and  imagine  that  he 
must  belong  to  the  order  of  funny  if  not  wonderful  dogs 
which  are  not  mentioned  in  the  work — unless,  indeed,  we 
are  suffering  from  the  “  optical  delusion ”  recorded  in 
large  type  in  the  same  pages. — Lancet. 
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Aluminate  of  Soda  is,  I  believe,  manufactured  and  sold  by 
Messrs.  Gaskell,  Deacon,  and  Co.,  Lancashire — I  believe  at  Widnes 
near  Warrington. — X.  Y.  Z. 

Blowpipe  Apparatus. — Can  you  tell  me  the  maker  of  the  neat 
little  moulds  recommended  by  Mr.  David  Forbes,  and  mentioned  in 
Mr.  Crookes’s  edition  of  Mitchell’s  “  Assaying,”  for  blowpipe  analysis  ? 
Also,  does  any  manufacturer  keep  Plattner’s  pure  charcoal  mouldings 
instock?— Per  Mare  per  Terram. 

Fuming  of  Vapours. — I  am  not  able  to  find  out  from  the  books 
why  hydrochloric  acid  gas  makes  a  visible  cloud  when  let  out  in  the 
air,  and  ammoniacal  gas,  which  has  a  stronger  attraction  for  water, 
does  not.  Perhaps  some  of  your  better-informed  readers  will  enlighten 
me,  and  oblige — A  Student. 

Writing  on  Gold. — A  correspondent  asks  if  there  are  any 
chemical  means  by  which  he  can  write  an  inscription  on  the  back  of 
a  gold  frame  which  is  too  thin  to  admit  of  engraving.  He  may  do  so 
by  tracing  the  characters  with  a  glass  tube  drawn  to  a  fine  point  and 
dipped  in  aqua  regia.  After  letting  it  rest  a  minute  or  two,  he  may 
wash  the  acid  out  and  fill  up  with  black  varnish. — G.  H.  A. 

Writing  on  Gold.— Your  correspondent  might  try — 1st,  a  pretty 
concentrated  solution  of  bichloride  of  mercury  in  water,  to  which 
either  some  few  drops  of  nitro-hydrochloric  acid,  or  of  chlorine  water, 
had  been  added  ;  2nd,  a  strong  and  acidified  solution  of  pernitrate  of 
mercury ;  3rd,  a  strongly  acid,  but  not  too  concentrated  solution  of 
chloride  of  platinum.  Each  of  these  to  be  of  course  applied  with  a 
quill  pen  or  finely-pointed  glass  rod,  or  a  piece  of  stout  and  somewhat- 
pointed  platinum  wire. — A. 


NOTICE. 

With  this  number  our  present  volume  closes.  We  are  glad 
to  inform  our  readers  that  within  the  next  few  numbers 
we  shall  commence  a  verbatim  report  of  Dr.  Odling's 
Christmas  Lectures  at  the  Royal  Institution  “  On  the 
Chemical  Changes  of  Carbon .”  The  articles  by  David 
Forbes ,  F.R.S.,  “  On  the  Application  of  the  Blowpipe  to 
the  Quantitative  Determination  or  Assay  of  certain 
Metals ,”  will  be  continued.  A  series  of  original  articles 
on  the  following  subjects,  by  Dr.  Fleischer,  of  Dresden, 
will  also  appear  : — 1.  “  On  a  New  Convenient  Filter  for 
Chemical  Analysis .”  2.  “  Commodious  and  Exact 

Standard  Solutions  for  Alkalimetric  and  Acidimetric 
Assays. ”  3-  “  Simple  and  Quick  Determination  of 

Copper  in  the  Presence  of  all  other  Metallic  Salts." 
4.  “  On  the  Application  of  Constant  Factors  Facilitating 
the  Calculation  of  Indirect  Analysis .”  5.  “  Simple  and 

Exact  Determination  of  the  Oxides  of  Barium, Strontium, 
and  of  Lime  in  an  Indirect  Manner .”  A  series  of  articles 
“  On  the  Technical  Analysis  of  Commercial  Products," 
and  papers  by  Professors  Stas,  Wohler,  Stanislas 
Meunier,  and  other  eminent  continental  chemists,  will 
also  appear  ;  whilst  other  new  features  will  be  gradually 
introduced  into  our  pages  during  the  ensuing  year. 
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